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CAUTION

The information contained in this CCSDS Report is intended for planning
purposes only. While great care was taken during the preparation of this
document, there are no assurances as to the accuracy of the data
Therefore, mission and spacecraft designs should be based solely upon
those documents provided by the agency responsible for the tracking
system. Titles of reference documents will be found in Section 5.

Inter-agency agreements may affect the availability of certain equipment in
some stations. Regquests for the use of specific stations and / or equipment
should be directed to the facility owner. Names and addresses of
cognizant agency personnel are listed in Section 5.

TO ENSURE THAT THIS DOCUMENT REMAINS CURRENT, PLEASE
MAKE PERIODIC INQUIRY OF THE CCSDS SECRETARIAT TO
DETERMINE WHETHER OR NOT NEW MODULES ARE
AVAILABLE. INSERT ALL REVISIONS IMMEDIATELY UPON
RECEIPT.
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FOREWORD

This Report contains specific Radio Frequency and Modulation characteristics of the spacecraft tracking and
data capture networks operated by the Consultative Committee for Space Data Systems (CCSDS) Agencies.
The Report is intended as a high-level compendium of information for use by flight projects and others
wishing to ensure compatibility with these agencies tracking and data collection facilities.

Radio communication provides the vita link between ground-based personnel and spacecraft instruments.
The CCSDS's objective is to optimize the design of the data capture system so as to furnish the maximum
benefit to flight projects.

This Report comprises RF and Modulation characteristics of the tracking systems which are currently
planned for the post 1996 time period. Many of these capahilities are based upon the Recommendations for
Space Data Systems promulgated by the CCSDS.

Because this is a Report rather than a Recommendation, it does not represent a commitment by the agencies
to provide or to maintain the characteristics described on the following pages. Nevertheless, it is expected
that the capabilities enumerated here will be available for severa years. Readers should refer to: CCSDS
Recommendations for Space Data System Standards, Radio Frequency and Modulation Systems, Part 1,
Earth Stations and Spacecraft (CCSDS 401 B) for guidelines in developing future capabilities.

Through the process of normal evolution, it is expected that expansion, deletion, or modification of this
document may occur. This Report is therefore subject to CCSDS document management and change control
procedures which are defined in reference [1]. Current versions of CCSDS documents are maintained at the
CCSDS Web site:

http://www.ccsds.org/ccsds/

Questions relative to the contents or status of this document should be addressed to the CCSDS Secretariat.
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1.0 INTRODUCTION

11 PURPOSE

This Report summarizes the characteristics and capabilities of Consultative Committee for Space
Data Systems (CCSDS) Agencies Earth Stations. It has been designed to:

@D Serve as a reference work for persons seeking information about earth stations
operated by CCSDS space agencies.

2 Facilitate cross-support of one agency's spacecraft by another agency's tracking
system by providing spacecraft designers with CCSDS Agencies earth station
locations and nominal operating parameters.

This document is a CCSDS informational Report and, therefore, is not to be construed as a CCSDS
Recommendation for Data System Standards.

1.2 SCOPE

The RF and Modulation system characteristics found in this Report are designed for the support of
conventional, contemporary, free flyer spacecraft. The capabilities enumerated herein, are those
that the CCSDS Agencies state are either in place or will be constructed within the next two years.
It is expected that these data will be valid for the 1996-2001 time period.

1.3 BACKGROUND

As space missions have become more expensive, the search for methods to improve efficiency has
intensified. One approach offering great potential focuses upon multi-mission designs in order to
avoid early obsolescence. Data handling systems are attractive candidates for the multi-mission
concept because of their high cost of redesign and because the process should be amenable to a high
degree of uniformity.

However, multi-mission systems require the designer to exercise great care to ensure flexibility
without sacrificing efficiency. Each step of the process must be examined to determine whether it
has been optimized to meet the requirements and constraints imposed by a variety of users. The
end product of this analytical process is a set of guidelines or recommendations which govern the
implementation of future systems.

By cooperating in the specification of their data systems, CCSDS members should achieve

significant uniformity. Apart from improving the design, this unified approach will facilitate the
cross-support of one Agency's spacecraft by the other Agency's tracking network.
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Systems commonality is a cornerstone of the cross-support concept. Without substantial
smilarities in the data transfer process, it may not be possible to provide tracking to another
Agency's spacecraft. Thus, systems standardization is intrinsic in the notion of cross-support
agreements.

Here, we are concerned with the radio frequency subsystem which links spacecraft instruments with
ground-based users. In large measure, the telecommunications systems characteristics are
determined by the ground station's design. For the concept of cross-support to succeed, there must
be significant uniformity between these designs.

Ideally, all tracking networks should employ communications systems having identical radio
freqguency and modulation characteristics.  Unfortunately, redlity often misses the mark of
perfection. It is not surprising that there are differences in the several Agencies facilities, for their
programs developed quite independently. Yet, the objectives of these programs are not so
dissmilar, and one might expect to find significant commonality in the support systems.

Most CCSDS members have large capital investments in their ground networks. While it might be
theoretically satisfying to speak of a single ground system configuration for al Agencies, the high
cost of the required revisions render this approach practically un-achievable.

Hence, the focus of this document is upon those radio frequency and modulation characteristics
which are currently planned for the post-1990 time period. Using this Report, it should be possible
to design aflight project which will be compatible with several agencies existing tracking networks.

The CCSDS comprises both member and observer agencies. Earth station facilities of all CCSDS
agencies responding to Subpandl 1E's [RF and Modulation] request for information are contained
in this Report. Agencies are arranged in aphabetical order without regard to their status as a
CCSDS member or observer Agency. Using this information, needless duplication of facilities can
be avoided through cross-support agreements.

1.4  DOCUMENT FORMAT

This Report is organized into several sections, each providing different information about the
CCSDS Agencies spacecraft tracking facilities. Naturally, these data are summary for an exhaustive
description which would require several volumes. Nevertheless, a review of each section should
enable readers to determine whether or not another Agency's tracking network could provide useful
tracking support to their project. A description of this Report's contents may be helpful.

Following these introductory remarks, Section 2 describes both frequency allocations and mission
categories. The effect of this section is to limit the scope of the Report. Only spacecraft having
communications systems employing certain frequency bands and operating within the Space
Operation Service or the Space Research Service are covered by this document.

CCSDS 411 G-3 1.0-2 May 1997
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Section 3 begins with a single map summarizing the geographical placement of both members and
observers facilities. Thereafter, the section contains a map for each member and observer Agency
showing the size and location of that Agency's ground-based tracking stations. Given the
spacecraft's trgjectory and the mission's objectives, certain geographical locations are likely to be
preferable to others. Using this section, one can assemble a list of stations that should be
considered for cross-support. Later sections will be useful to cull thislist for those facilities having
the necessary capabilities.

Section 4 contains electrical characteristics, by subsystem, for each Agency's earth stations. ssue-2
of this Report separated electrical capabilities for Category A and B missions. That distinction has
been eliminated in this edition. Generally, Category B missions demand greater performance from
the earth stations because of their very great distances and concomitantly weak signals. However,
many of the capabilities required to support the two categories are very similar.

With Issue-1 of this Report, it was discovered that agencies tend to build facilities to specifically
support either Category A or Category B spacecraft. On that rare occasion when a Category A
spacecraft is serviced by afacility designed for Category B missions, the project is the beneficiary of
improved performance. Thus, it was found to be unnecessary to create separate, and largely
redundant, sections for the two mission categories.

Where possible, Section 4 presents the data by subnetwork, rather than by station. A subnetwork
consists of two or more stations with sufficiently similar electrical characteristics so that they are
indistinguishable from one another. While such stations may have differing geographical locations
or mechanical configurations, they appear to have identical communication link capabilities. The
three 70-meter stations situated in the USA, Australia, and Spain, which are operated by NASA's
Deep Space Network, are an example of a subnetwork. In each case, the genera information
provided at the top of each page in Section 4 is sufficient to permit a reader to locate the individual
stations in Sections 3and4.

As with earlier chapters, Section 4 is organized alphabetically by Agency. However, each Agency's
materia is further subdivided into Earth-to-Space, Space-to-Earth, Radio Metric, and Frequency
and Timing System, Geographical and Mechanical modules. The latter module is new with this
issue and has been added pursuant to an agreement with Subpanel 1D. These five modules are
arranged in the order listed for each pair of stations or subnetworks so that a full description of the
facilities will be found in each consecutive group of five sheets. If a CCSDS member or observer
has more than two stations or subnetworks, additional sets of similar modules are utilized until that
Agency's tracking system is fully described.

Section 5 contains the names of cognizant persons to contact for additional information as well as a
list of published references. Since this Report is summary in nature, it should be used cautioudly.
NO SPACECRAFT OR MISSION DESIGNS SHOULD BE PREDICATED SOLELY UPON
THE INFORMATION IN THIS REPORT. Rather, after identifying specific stations as potential
cross-support candidates, the reader should consult the persons and references contained in Section
5 to determine whether or not such cross-support is feasible.
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Section 6 contains Terminology and a Glossary of Terms. The high density of information provided
by this Report makes the use of abbreviations mandatory. These sections provide definitions and
explanations for most such terms and abbreviations.

1.5 REVISIONS

As a compendium of CCSDS member and observer Agency's earth stations, this Report's value
depends on the accuracy and currency of its contents. Accordingly, each insert should be reviewed
periodically and revised as necessary. Subpanel 1E has determined that an examination is needed
every two to three years to meet these objectives. The Table of Contents contains a column
showing the issue date of each module in the Report.

Each CCSDS member or observer Agency, whose earth stations are included in this Report, should
review the present contents each year. When information contained in this document is found to be
incorrect, the agency should provide a red-lined copy of the information sheet(s) to the Chairman of
CCSDS Subpand 1E as soon as practicable. Periodicaly, a call for current information will be
made by Subpanel 1E.

New or corrected information may be published at any time without waiting for the next formal
revison cycle if such a delay would significantly increase risks or costs to users of this Report.
Partia revisions are appropriate when an agency makes magjor changes in its earth stations which
either increase or decrease the capabilities. Here, delaying publication of the information until the
entire book is revised could result in spacecraft designs based upon obsolete information. In such
circumstances, it may be possible to revise and republish a single agency's data.  When such
conditions occur, it is imperative that the Chairman of Subpanel 1E be apprised of the changes and
the urgency of re-publication at the earliest possible time.

Subpanel 1E hopes that this Report will prove to be a valuable reference work. However, to

remain viable, it must contain current information. To facilitate revision, the document has been
organized in modular form so that individual sections can be easily modified.

CCSDS 411 G-3 1.0-4 May 1997
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2.0 FREQUENCY ALLOCATIONS

2.1 INTRODUCTION
The use of frequencies by radio-communication services is governed by provisions of the Radio
Regulations promulgated by the International Telecommunication Union (ITU/RR). Frequency
assignments made to a particular user must be made in accordance with the ITU/RR, which:

- define the various radio-communication services (see paragraph 2.2);

- list frequency allocations for these services (see paragraph 2.4);

- specify technical conditions for the frequency's use; and

- state procedures to be followed for obtaining frequency assignments and notifying
the ITU International Frequency Registration Board (IFRB).

Two services are commonly employed by CCSDS Agencies for communicating with their

spacecraft. These have been named by the ITU as the Space Operation Service and the Space
Research Service.

2.2 ITURR DEFINITIONS

2.2.1 SPACE OPERATION SERVICE (ITU/RR/25)

A radio-communication service concerned exclusively with the operation of spacecraft, in
particular space tracking, space telemetry and space telecommand (TTC). These functions will
normally be provided within the service in which the spacecraft is operating.

2.2.2 SPACE RESEARCH SERVICE (ITU/RR/52)

A radio-communication service in which spacecraft and other objects in space are used for
scientific and technological research.

2.3 DEEP SPACE AND NON-DEEP SPACE

Much of the radio frequency standardization has already been accomplished by the International
Telecommunications Union (ITU) and will be found in the Radio Regulations. The provisions
contained in the ITU Radio Regulations, as well as applicable CCIR documents, are adopted and
incorporated here by reference.

Four radiocommunication services are of interest to the CCSDS. In accordance with the ITU
definitions these are: the Space Research Service, the Space Operation Service, the Earth
Exploration Satellite Service, and the Meteorological Satellite Service.

CCSDS 411 G-3 2.0-1 May 1997
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Within the Space Research Service, adistinction is made between Deep Space and non-Deep Space
spacecraft. Those bands allocated to Space Research/Deep Space shall only be used by spacecraft
engaged in interplanetary research, whose range exceeds a specified distance.

Earth station - spacecraft distance is important for two reasons. First, certain frequencies are
reserved for spacecraft operating in Deep Space. Second, some of the RF and modulation
characteristics may be different for the two categories.

Formerly, the Radio Regulations set the Deep Space boundary at lunar distance. However, the
advent of spacecraft in highly eliptical earth orbits that go beyond lunar distance, or which may be
in orbits around the sun-earth libration points, resulted in non-optimum use of the Deep Space
bands when frequency assignments for these missions were based upon the former definition.

In October 1988, the World Administrative Radio Conference (WARC) ORB-88 revised the
boundary for Deep Space contained in Article 1 of the ITU Radio Regulations. The new boundary
for Deep Space, which became effective on 16 March 1990, has been established to be at a distance

equal to, or greater than, 2.0 x 106 km.

While the Radio Regulations contain a definition for Deep Space, they do not specifically name that
zone lying closer to the earth. Thus, there is no internationally recognized term for non-Deep
Space missions.

Several years ago, the CCSDS recognized the deficiencies with the ITU's lunar distance Deep
Space boundary. Accordingly, CCSDS members agreed among themselves to establish the Deep

Space boundary at 2.0 x 105 km whenever that was possible under the then existing Radio
Regulations. To avoid confusion with the ITU's definition for Deep Space, as well as to smplify the
nomenclature for missions at any distance, the CCSDS defined the following mission categories:

Category A Those missions having an altitude above the earth of less than,
2.0 x 106 km.
Category B Those missions having an altitude above the earth equa to, or

greater than, 2.0 x 106 km.
Figure 2.3-1 pictorially depicts the Category A and B mission regions.

Because this terminology has become well established over the years, and because the ITU has still

failed to define that region lying closer to earth than 2.0 x 106 km, the CCSDS will continue to use
the two Categories to represent the applicability of a Recommendation to a specific class of
mission.

Therefore, the letter A or B following the Recommendation number means that the
Recommendation applies solely to Category A or Category B missions respectively. If the
Recommendation number stands aone, with neither an A or B following, then that
Recommendation applies equally to both Category A and Category B missions.
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CATEGORY B

CATEGORY A

FIGURE 2.3-1 MISSION CATEGORIES
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24  FREQUENCY BANDS ALLOCATED TO THE SPACE OPERATION AND
SPACE RESEARCH SERVICES

Tables 2.4-1, 2.4-2, and 2.4-3 list the frequency bands allocated by the World Administrative Radio
Conference, Geneva 1979.

Although the alocations shown in Table 2.4-2 have traditionally been utilized for Category A
Spacecraft, there is no regulatory restriction preventing their use for Category B missions.

However, typically, thereis alarge disparity in received signal strength from Category A and B
missions. Strong signals in aband increase the difficulty of assigning frequencies in order to protect
weaker signals from interference. Therefore, the CCSDS recommends that Category B missions
communicate using only those frequencies which are reserved solely for their use as shown in Table
2.4-3.

TABLE 2.4-1
FREQUENCY ALLOCATIONS IN THE SPACE OPERATION SERVICE
FREQUENCY DIRECTION ALLOCATION
BAND INDICATOR STATUS
136 - 137 MHz Space-Earth Secondary
137  -138 MHz Space-Earth Primary
148 -1499 MHz Earth-Space FN (Art. 14)
267 -272 MHz Space-Earth Secondary
272 -273 MHz Space-Earth Primary
400.15 - 401 MHz Space-Earth Secondary
401  -402 MHz Space-Earth Primary
449.75 - 450.25 MHz Earth-Space FN (Art. 14)
1427 -1429 MHz Earth-Space Primary
1525 -1535 MHz Space-Earth Primary
2025 -2110 MHz Earth-Space FN (Art. 14)
2200 -2290 MHz Space-Earth FN (Art. 14)
7125 -7155 MHz Earth-Space FN (Art. 14), Region 2
CCSDS 411 G-3 2.0-4 May 1997
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TABLE 2.4-2
FREQUENCY ALLOCATIONS IN THE SPACE RESEARCH SERVICE
CATEGORY A MISSIONS
FREQUENCY DIRECTION ALLOCATION
BAND INDICATOR STATUS
136 - 137 MHz Space-Earth Secondary
137  -138 MHz Space -Earth Primary
400.15 - 401 MHz Space-Earth Primary
2025 -2110 MHz Earth-Space FN (Art. 14)
2200 -2290 MHz Space-Earth FN (Art. 14)
7190 -7235 MHz Earth-Space FN (Art. 14)
8450 -8500 MHz Space-Earth Primary
1325 -134 GHz Earth-Space FN (Secondary, Art. 14)
134 -143 GHz None Secondary
144 -1447 GHz Space-Earth Secondary
145 -1535 GHz None Secondary
31.0 -31.3 GHz None Secondary
318 -323 GHz Space-Earth Secondary
347 -352 GHz None Secondary
65.0 -66.0 GHz None Primary
TABLE 2.4-3

FREQUENCY ALLOCATIONS IN THE SPACE RESEARCH SERVICE
CATEGORY B MISSIONS

FREQUENCY DIRECTION ALLOCATION
BAND INDICATOR STATUS
2110 -2120 MHz Earth-Space FN (Art. 14)
2290 -2300 MHz Space-Earth Primary
7145 -7190 MHz Earth-Space FN (Art. 14)
8400 -8450 MHz Space-Earth Primary
1275 -1325 GHz Space-Earth Secondary
166 -171 MHz Earth-Space Secondary
318 -323 MHz Space-Earth Primary, (Australia/Spain/US
342 -347 MHz Earth-Space Secondary, (Cat. A elsewhere)
CCSDS 411 G-3 2.0-5

May 1997



CCSDS RADIO FREQUENCY AND MODULATION SYSTEMS REPORT

Earth Stations

24.1 ALLOCATION STATUS OF FREQUENCY BANDS

Most frequency bands are shared by severa services. Within a given band, a different allocation
status may be assigned to the various services. Primary and Secondary alocations are employed to
ensure maximum band utilization while providing the greatest protection to the Primary users.

All services having the same status are on an equal footing and must resolve interference problems
between themselves. However, where different classifications are involved, those services with a
Primary status are granted a superior right to those with a Secondary allocation status. Generally,
services having a Secondary allocation shall not cause harmful interference to any station of a
service in the same frequency band with a Primary alocation. Moreover, a service having a
Secondary allocation cannot claim protection from interference caused by stations with a Primary
status sharing the same frequency band.

Allocations created by Footnote (FN) frequently appear in the Radio Regulations. Often this
method is used when additional regulatory conditions are placed on the use of a frequency band by
the named service. An example is the requirement for supplementary coordination imposed by
Article 14 of the Radio Regulations.

Article 14 (Art. 14) is a provision within the Radio Regulations that sets forth a specific
coordination procedure. This Articleis typically used in conjunction with a Footnote alocation and
requires that an agreement be reached with other services in the same frequency band having a
Primary allocation.

CCSDS 411 G-3 2.0-6 May 1997



CCSDS RADIO FREQUENCY AND MODULATION SYSTEMS REPORT

Earth Stations

3.0 STATION LOCATION AND SUMMARY PERFORMANCE

This section contains a graphical display of the distribution of CCSDS ground stations. A data base has
been added that will alow preliminary selection of a set of ground stations that meet mission requirements by
summarizing the antenna diameter, uplink frequency and EIRP, downlink frequency and G/T. Later, the five
detailed data sheets for each antenna can be consulted to select the particular station that best fits the
requirements.

CCSDS 411 G-3 3.0-1 May 1997
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AGENCY
CCRS
CCRS

CLRC/RAL

CLTC
CLTC
CLTC
CLTC
CLTC
CLTC
CLTC
CLTC

CNES
CNES
CNES

CRL
CRL
CRL
CRL
CRL

CSA
CSA

CSIR
CSIR
CSIR
CSIR
CSIR
CSIR
CSIR

SITE
GATINEAO
PRINCE ALBERT

CHILTON

YW-TWO ICB
QINGDAO USB
WEINAN USB
XIAMEN USB
KASHI USB
NANNING USB
WEINAN ICB
XIAMEM ICB

KERGUELEN
AUSSAGUEL
KOUROU

KASHIMA CS
KASHIMA
KASHIMA BS
KASHIMA
KASHIMA

SASKATOON
ST. HUBERT

SGS OTB
OTB-MS2
OTB-ML2 (MOBILE)
HBK

HBK

SGS OTB

HBK

CCSDS GROUND STATION DATABASE

ANT Fxmit EIRP Fxmit2 EIRP2 Frcvl
DIAM (m)  (GHz) (dBW) (GHz) (dBW) (GHz)
10 (2) 22-23
10 (2) 22-23
12.5 2-21 66 22-23
9 59-6.4 84 3.7-4.2
10 2.025-21 69 22-23
10 2.025-21 69 22-23
10 2.025-21 69 22-23
12 2.025-21 71 22-23
12 2.025-21 71 22-23
15 59-6.4 88 3.7-4.2
15 59-6.4 88 3.7-4.2
10 2.025-222 72 2.2-2.29
11 2025-222 71 2.2-2.29
11 2025-222 71 2.2-2.29
10 59-6.4 76 3.7-4.2
11 22-23
13 14 -145 96.2 11.7-12.2
26 2.2-232
34 2.15-2.35
10 2.025-212 59 22-23
10 2025-212 59 22-23
2 2.025-2.12 46 22-23
4.6 2.18 - 2.47
4.6 2.18 - 2.47
6.1 2-21 77
10 1.65-1.75
10 2.025-212 60 22-23
12 1.65-1.75

GT1
(d8)

21
21

26

25
20.5
20.5
20.5
22.5
22.5

32

32

23
22.5
22.5

32.9
24
33.5
30.5
38

20
20

5.6
12.4
12.4

20.5
19.9
22.1

Frcv2
(GHz)

8.025-8.4
8.025-8.4

8.18 - 8.6
8.18-8.6

22-23
7.94 - 8.55
22-23

GT2
(@8)

315
31.5

41.2
50

32.4

Frcv3
(GHz)

3
(dB

20.5

Long
(deg)

284
254

358E

121E

110E
118E

70E
1E
307E

140
140
140
140
140

253
286

20E
20E

27E
27E
20E
27E

Lat
(deg)

45
53

51N

32N

34N
24N

49S
43N
5N

35
35
35
35
35

52
45

34S
-34S

258
25S
34S
25S

suonels yues
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AGENCY
CSIRO

DLR
DLR
DLR
DLR
DLR
DLR
DLR
DLR

DRA
DRA
DRA
DRA

ESA
ESA
ESA
ESA
ESA
ESA
ESA

EUTELSAT
EUTELSAT
EUTELSAT
EUTELSAT
EUTELSAT
INPE
INPE
INPE

ISAS

SITE
PARKES DSS 49

DFD-AVHHR

S/X NEUSTRELITZ
LIBREVILLE

GARS

LEOP KU

15M 1 STATION
15M 2 STATION
30M

LASHAM
LASHAM
LASHAM
LASHAM

KIRUNA
KOUROU-93
PERTH
REDU
VILSPA -1
VILSPA -2
PERTH

TR2 RAMBOUILLET
TS1 SINTRA
TR3-TR6

TS2-TS6 SINTRA
TSU SINTRA

DSA GRD STATION
ALCANTARA ETA
CUIABA ETC

USUDA

CCSDS GROUND STATION DATABASE

ANT Fxmit EIRP Fxmit2 EIRP2 Frcvl
DIAM (m)  (GHz) (dBW) (GHz) (dBW) (GHz)
64 229-23
2.4 1.65-1.755
7.3 1.67-1.72
8 1.7-23
9 1.65-1.75
11.1 13.75-145 90 10.7 - 12.75
15 2.025-212 80 22-23
15 2.025-212 80 22-23
30 2025-212 94 229-23
2.4 1.54-1.72
3.6 154-1.72
4.6 1.544 -1.72
12.2 2.0975 52 15-21
15 2025-212 71 22-23
15 2.025-212 73 22-23
15 2025-212 72 22-23
15 2025-212 73 22-23
15 2025-212 73 22-23
15 2.025-212 72 22-23
32 2025-212 72 22-23
3.7 14 -145 71 10.95-11.7
3.7 14 - 145 71 10.95 - 11.7
457 (4) 14-145 71 10.95-11.7
457 (5) 14-145 71 10.95-11.7
7.3 208-2095 61 2.26 - 2.275
3.6 1.65-1.75
11 2025-212 72 22-23
11 2.025-212 72 22-23
64 2.08-212 107 22-23

GT1
(d8)

49

12

375
26.9
29
33.5

7.1
27.6
12.4
13.8

28.9
30.1
28.2
30.1
30.1
29
37.5

29.7
29.7
29.7
29.7
17

23
22

46.7

Frcv2
(GHz)

8.4-8.44

8.025-8.5
8.025-8.5
8.025-8.5

8.4-8.5

8.4-8.5

GT2
(@8)

17

20.5

46

34.5
38.2
38.2

50.1

51.2

Frcv3 GT3

(GHz) (dB)

8.025 -85 31.1
5.825 - 5.925

Long
(deg)

148

11E
13

57W
10
11
11
11

358E
358E
358E
358E

20E
307E
115E
5E
356E
356E
115E

01E
ow
01E
oW
oW
45
44W
56W

138E

Lat
(deg)

-32
48N
53
0.2
63S
47
47
47
47

51N
51N
51N
51N

67N
5N
31S
50N
40N
40N
31S

48N
38N
48N
38N
38N
22
2S
158

36N

suonels yues
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CCSDS GROUND STATION DATABASE

ANT Fxmit EIRP Fxmit2 EIRP2 Frcvl GT1 Frcv2 GT2 Frcv3 GT3 Long Lat
AGENCY SITE DIAM (m)  (GHz) (dBW) (GHz) (dBW) (GHz) (dB) (GHz) (dB) (GHz) (dB) (deg) (deg)
ISRO PORT BLAIR 8 2.025-212 73 2.2-229 18 92 9
ISRO TRIVANDRUM 8 22-229 175 76 8
ISRO BANGALORE 10 2025-212 74 22-229 195 77 13
ISRO LUCKNOW 10 2.025-212 74 22-229 195 80 26
ISRO MAURITIUS 10 2.025-212 74 22-229 195 57 -20
ISRO SHAR-1 10 2025-212 74 22-229 195 80 13
ISRO SHAR-2 10 2025-212 71 22-229 195 80 13
NASA/DSN 9M (DSS 17) 9 2.025-212 85 22-23 2238 243 35
NASA/DSN 11M (DSS 23) 11  7.145-7.19 62.2 15.25-15.35 59.2 8.02-85 353 14-1525 393 243 35
NASA/DSN 11M (DSS 33) 11  7.145-7.19 62.2 15.25-15.35 59.2 8.02-85 353 14-1525 393 148 -35
NASA/DSN 11M (DSS 53) 11  7.145-7.19 62.2 15.25-15.35 59.2 8.02-85 353 14-1525 393 355 40
NASA/DSN 26M (DSS 16) 26 2.025-212 93 22-23 316 243 35
NASA/DSN 26M (DSS 46) 26 2.025-212 93 22-23 316 148 -35
NASA/DSN 26M (DSS 66) 26 2.025-212 93 22-23 316 355 40
NASA/DSN 34M BWG-1 (DSS24) 34 2.025-2.12 985 22-23 415 8.4-85 53.9 243 35
NASA/DSN 34M BWG-1 (DSS34) 34 2.025-2.12 985 7.145-7.19 105 22-23 415 84-85 53.9 148 -35
NASA/DSN 34M BWG-1 (DSS54) 34 2.025-2.12 985 7.145-7.19 105 22-23 415 8.4-85 53.9 355 40
NASA/DSN 34M BWG-2 (DSS 25) 34 7.145-7.19 105 84-85 539 318-323 617 243 35
NASA/DSN 34M BWG-3 (DSS 26) 34 7.145-7.19 105 8.4-85 54.2 243 35
NASA/DSN 34M HEF (DSS 15) 34 7.145-7.19 110 22-23 396 84-85 55.1 243 35
NASA/DSN 34M HEF (DSS 45) 34 7.145-7.19 110 22-23 396 84-85 55.1 148 -35
NASA/DSN 34M HEF (DSS 65) 34 7.145-7.19 110 22-23 396 84-85 55.1 355 40
NASA/DSN 34M HSB (DSS 27) 34 2025-212 77 22-23 348 243 35
NASA/DSN 34M STD (DSS 42) 34 2.025-212 98 22-23 428 84-85 52.2 243 35
NASA/DSN 34M STD (DSS 61) 34 2.025-212 98 22-23 428 84-85 52.2 355 40
NASA/DSN 70M (DSS 14) 70 2.09-2.094 85.5 2.11-2.12 1055 22-23 512 84-85 60.7 243 35
NASA/DSN 70M (DSS 43) 70 2.09-2.094 85.5 2.11-2.12 105.5 22-23 512 84-85 60.7 148 -35
NASA/DSN 70M (DSS 63) 70 2.09-2.094 85.5 2.11-2.12 105.5 22-23 512 84-85 60.7 355 40
NASA/GSFC BERMUDA 9(2) 2025-212 83 22-23 24 295 32
NASA/GSFC MERRITT ISLAND 9(2) 2025-212 83 22-23 24 279 28

suonels yues
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AGENCY
NASA/MOBILE

NASA/MOBILE
NASA/MOBILE
NASA/MOBILE
NASA/MOBILE
NASA/MOBILE
NASA/MOBILE

NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS
NASA/WALLOPS

NASDA
NASDA
NASDA
NASDA
NASDA
NASDA

SITE
MOBILE 8-Ft. No. 1 &
MOBILE 10-Ft. No. 1
MOBILE 10-Ft. No. 2
MOBILE 18-Ft. No. 1
MOBILE 20-Ft. No. 1
TOTS No. 1 &2
TOTS No. 3

AK 2.4

MET

™

AK 4.9

WALLOPS 6-METER
METEOSAT
MG-NORTH
MG-SOUTH
REDSTONE SYSTEM
REDSTONE SYSTEM
WALLOPS 9-METER
AFS 10

Mc MURDO
11-METER SYSTEM 1
11-METER SYSTEM 2
11-METER SYSTEM 3
11-METER SYSTEM 4
ADAS

KATSUURA No. 2
MASUDA No. 2
KATSUURA No. 1
MASUDA No. 1
OKINAWA No. 1
OKINAWA No. 2

CCSDS GROUND STATION DATABASE

ANT Fxmit EIRP Frcvl
DIAM (m)  (GHz) (dBW) (GHz)
2.4 (2) 1.435-1.535
3 1.435 - 1.535
3 2.025-212 4.2 1.435 - 1.535
55 1.435-1.535
6.1 1.435 - 1.535
8 2.025-212 62 22-24
8 2.025-212 62 22-24
2.4 22-23
2.4 1.435-1.535
2.4 1.435 - 1.535
4.9 1.435-1.535
6 2.025-2.12 58.5
7.3 1.685-1.71
7.3 1.435 - 1.535
7.3 1.435-1.535
9 22-24
22-24
9 2.025-2.12 62 22-2.4
10 22-24
10 22-24
11.3 22-24
11.3 2.025-212 66 22-24
11.3 2.025-212 66 22-24
11.3 2.025-212 66 22-24
18 1.435-1.535
13 2.025-212 82 22-23
13  2.025-212 82 22-23
18 2.025-212 84 22-23
18 2.025-212 84 22-23
18 2.025-211 84 2.2-2.29
18 2.025-211 83 2.2-2.29

GT1
(d8)

3.3
3.3
3.3
9.4
10.3
21
21

7
3.3
3.3

8

12
11
11
22
22
24
211
21.1
23
23
23.2
23.2
23.2

23
22
24
26
25
24

Frcv2
(GHz)

1.67-1.72
1.67-1.72
1.67-1.72
1.67-1.72
1.67-1.72

1.67-1.72
1.67-1.72
1.67-1.72

1.67-1.72
1.67-1.72

8.025-8.4

8.025-8.4
8-9
8-9
8-9
8-9

1.67-1.72

GT2
(@8)

4.5

4.5

4.5
11.6
12.5

4.5

12.5
12.5

325
32.5
35
35
38
38
47.5

Frcv3
(GHz)

22-24
22-24
22-24
22-24
22-24

22-24
22-24
22-23

22-24
22-24

22-24

GT3
(dB)

7
7
7

14.6

15.5

12

15.5
155

50.1

Long
(deg)

147W
TTW

147w
75W
75W
147W
75W
75W
75W
75W
106W
147W
75W
147W
193W
147W
75W

75W

140
131
140
131
127
127

Lat
(deg)

65N
37N

65N
37N
37N
65N
37N
37N
37N
37N
32N
65N
37N
64N
-77
64N
37N

37N

35
30
35
30
26
26

suonels yues
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AGENCY

NOAA
NOAA
NOAA
NOAA
NOAA
NOAA
NOAA
NOAA

RSA
RSA
RSA
RSA
RSA

SSC
SSC
SSC
SSC

udcC
udcC

SITE

FAIRBANKS CDA
WALLOPS CDA
FAIRBANKS CDA
FAIRBANKS CDA
WALLOPS CDA
FAIRBANKS CDA
FAIRBANKS VLBI
WALLOPS CDA

ECDSC-25
ECDSC-32
WCDSC-32
ECDSC-70
WCDSC-70

KIRUNATTC
KIRUNA ELS
KIRUNA ESX
KIRUNA ETX

SANTIAGO
SANTIAGO

CCSDS GROUND STATION DATABASE

ANT Fxmit EIRP Fxmit2 EIRP2 Frcvl
DIAM (m)  (GHz) (dBW) (GHz) (dBW) (GHz)
4 2.02-212 67
2.02-2.12 67
2.02-212 82 22-23

12 1.69-1.71
142 2.02-212 79.8 1.69-1.71
26 1.69-1.71
26 8.18 - 8.98
26 1.69-1.71
25 7.72275 93 5.87 - 5.89
32 5.87 - 5.89
32 5-5.025 100 0.772275 94

70 5-5.025 116 0.772275 105 22-23
70 5-5.025 122 0.772275 105 22-23
6.1 2025-212 69

9.1 22-23
9.1 22-23
13 2.025-212 70 22-23
9 2.025-2.12 83 22-23
12 22-23

GT1
(d8)

21.7
21
22.5
27
46
18.2

41.5

57
45

21
21
23.9

21.8
27

Frcv2
(GHz)

22-23
22-23
22-23

22-23

0.92 - 0.935
0.92 - 0.935

5.87 - 5.89
5.87 - 5.89

8.025-8.4
8.025-8.4
8.025-8.4

GT2
(@8)

23.2
24.4
29

23.9

26.5

45
57

31
31
33.6

40

Frcv3
(GHz)

8.37 - 8.53
8.37 - 8.53

(dB)

58.5
58.5

Long
(deg)

148
75
148
148
75
148
75
75

131E
131E
33E
131E
33E

21
21
21
21

289
289

Lat
(deg)

64
37
64
64
37
64
37
37

44N
44N
45N
44N
45N

67
67
67
67

-33
-33
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CCSDS RADIO FREQUENCY AND MODULATION SYSTEMS REPORT

Earth Stations

4.0 ELECTRICAL CHARACTERISTICS

This section contains information describing the electrical characteristics of the several CCSDS
Agencies earth stations. Issue-1 of this Report separated electrical capabilities for Category A and
Category B missions. That distinction has been eliminated in this edition. Generally, Category B
missions demand greater performance from earth stations because of their very great distances and
concomitantly weak signals. However, many of the capabilities required to support the two
categories are very similar.

Where possible, data are provided by subnetwork rather than by station. A subnetwork consists of
two or more stations with sufficiently similar electrical characteristics so that they are
indistinguishable from one another. While such stations may have differing geographical locations
or mechanical configurations, they appear to have identical communications link capabilities.
NASA's three 70-meter stations sSituated in the USA, Australia, and Spain, which are operated the
Deep Space Network, are an example of a subnetwork.

Aswith earlier chapters, Section 4 is organized aphabetically by Agency. Each Agency's material is
further subdivided into Earth-to-Space, Space-to-Earth, Radio Metric, Frequency and Timing
System and Geographical and Mechanical modules. The Geographical and Mechanical module
is new with this issue and has been added pursuant to an agreement with CCSDS Subpanel 1D.
These five modules are arranged in the order listed for each pair of stations or subnetworks so that
a full description of each facility will be found in a consecutive set of four sheets. If a CCSDS
Agency has more than two stations or subnetworks, additional sets of four modules are utilized
until that agency's tracking system is fully described.

Capabilities are described using a tabular format. Characteristics appear in the left-most column,
followed to the right by a column showing the units in which that characteristic is specified.
Sufficient station or subnetwork descriptions are provided at the top of the right two columns so
that a reader can easily correlate the data in that column with information about the same facility
found in other parts of this Report.

A note stating: SOME LIMITATIONS APPLY TO THIS CAPABILITY will be found in the notes at
the bottom of the page. When such limitations apply, superscript number will be placed next to the
relevant characteristic in the table. Users of the Report are then on notice to carefully check the
marked data to determine the nature of these restrictions, either by consulting the references
contained in section 5, or by contacting the specific organization responsible for the facility.

CCSDS 411 G-3 4.0-1 May 1997



CCRS RECEIVING STATIONS
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| g ariNgAU SATELLITE STATION PRINCE ALBERT SATELLITE STATION

GENERAL

STATION DESIGNATION - Gatineau Satellite Station Prince Albert Satellite Station

LOCATION(S) - Cantley, Québec, Canada Prince Albert, Saskatchewan, Canada

DIAMETER m 10 (2) 10 (2)
TRANSMIT None None

FREQUENCIES MHz

FREQUENCY RESOLUTION Hz

RF FREQ STABILITY @ 1 Hr Df/f

TRANSMIT POWER 1 W

EIRP RANGE 1 dBwW

TRANSMIT POWER 2 W

EIRP RANGE 2 dBW

POLARIZATION -

ANTENNA GAIN dBi

ANTENNA BEAMWIDTH (-3 dB) deg

ANTENNA ELLIPTICITY dB

RF FREQ SWEEP RANGE kHz

MIN FREQ SWEEP RATE Hz/s

MAX FREQ SWEEP RATE kHz/s

PROGRAMMED UPLINK FREQ | Yes/No

COMMAND None None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz

SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY ppm
SUBCARRIER WAVEFORM Sin/Sq

SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI' S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

6445-4836

CCSDS 411 G-3 Page4.1-1 May 1997



CCRS RECEIVING STATIONS
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS GATINEAU SATELLITE STATION PRINCE ALBERT SATELLITE STATION
GENERAL
STATION DESIGNATION - Gatineau Satellite Station Prince Albert Satellite Station
LOCATION(S) - Cantley, Québec, Canada Prince Albert, Saskatchewan, Canada
DIAMETER m 10 (2) 10 (2)
RECEIVE
FREQUENCIES MHz 2200 - 2300 8025 - 8400 2200 - 2300 8025 - 8400
FREQUENCY RESOLUTION Hz 200 000 200 000 200 000 200 000
ANTENNA GAIN dBi 44.9 56.1 43.4 55.1
SYS NOISE TEMP @ 5 deg K 229 257 173 229
G/T @ 5 deg dB 21 315 21 315
POLARIZATION - RHCP, LHCP RHCP RHCP, LHCP RHCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.9 0.25 0.9 0.25
ANTENNA ELLIPTICITY dB 2 2 2 2
L.O. REF FREQ STAB (0 -60°C) Di/f +1x108 +1x108 +1x108 +1x108
RCVR AGC DYNAMIC RANGE daB 130 130 130 130
RCVR THRESHOLD @ 2 Blo Hz dBm | -146in2Blo=30Hz | -147in2Blo =30 Hz | -146in 2 Blo =30 Hz | -147 in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 3 K, 10 K}30, 100, 300, 1 K, 3K, 10 K} 30, 100, 300, 1 K, 3 K, 10 K}30, 100, 300, 1 K, 3K, 10 K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt Adapt Adapt
RCVR PLL ORDER(S) No. 2 2 2 2
ACQ SWEEP RANGE kHz + 250 + 250 + 250 + 250
MIN ACQ SWEEP RATE Hz/s | Depends on Loop BW | Depends on Loop BW | Depends on Loop BW | Depends on Loop BW
MAX ACQ SWEEP RATE kHz/s | Depends on Loop BW | Depends on Loop BW | Depends on Loop BW | Depends on Loop BW
ACQ SWEEP STEP SIZE Hz Continuous Continuous Continuous Continuous
PROGRAMMED L.O. Yes/No No No No No
TELEMETRY
MODULATION TYPE(S) - (1) BPSK, QPSK, UQPSK PM, FM, AM BPSK, QPSK, UQPSK
MODULATION FORMAT(S) - 1) NRZ - L NRZ, RZ, Bi -f NRZ - L
MOD INDEX RANGE Rad Pk (@)} (1) 0.2-2.8 Q)
SUBCARRIER FREQ RANGE kHz 1) 1) 0 - 2000 1)
SUBCARRIER WAVEFORM Sin/Sq 1) 1) Sine @
SYMBOL RATE RANGE sls (@] 60 M, 85 M, 105 M 1 - 5000 000 50 M, 60 M, 85 M, 105 M
SUBCARRIER/SYM RATE LIMIT - 1) 1) >15 1)
ARRAYS WITH STATIONS - 1) None None None
CHANNEL DECODING Type 1) 1) 1) 1)
DATA FORMAT - @ @) @) @)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4837

CCSDS 411 G-3

Page 4.1-2

May 1997



CCRS RECEIVING STATIONS
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| gaTiNEAU SATELLITE STATION PRINCE ALBERT SATELLITE STATION

GENERAL

STATION DESIGNATION - Gatineau Satellite Station Prince Albert Satellite Station

LOCATION(S) - Cantley, Québec, Canada Prince Albert, Sasketchewan, Canada

DIAMETER m 10 (2) 10 (2)

FREQUENCIES

TRANSMIT FREQUENCIES MHz None None

RECEIVE FREQUENCIES MHz 2200 - 2300, 8025 - 8400 2200 - 2300, 8025 - 8400

TURNAROUND FREQ RATIO - 1) 1)
DOPPLER None None

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None None

COHERENT/NON-COHERENT -

RANGE CODE WAVEFORM Sin/Sq

EARTH STATION MOD INDEX  |Rad Pk

RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz

MINOR CODE FREQ(S) kHz

MIN RECEIVED CARRIER SNR dB

MIN REQ CODE PWR/No dB-Hz

CODE INTEGRATION TIME s

ACQUISITION SEQUENCE -

RANGE DATA UNITS -

RANGE QUANTIZATION -

ACCURACY (STRONG SIGNAL) m

MAX UNAMBIGUOUS RANGE km

TRANSPONDER BW MHz

1. CAPABILITY OR DATA IS NOT AVAI LABLE

2.

SOVE LI M TATIONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMENDED BY CCSDS

6445-4838

CCSDS 411 G-3

Page 4.1-3

May 1997




CCRS RECEIVING STATIONS
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| 6 A1iNEAU SATELLITE STATION PRINCE ALBERT SATELLITE STATION
GENERAL

STATION DESIGNATION - Gatineau Satellite Station Prince Albert Satellite Station

LOCATION(S) - Cantley, Québec, Canada Prince Albert, Saskatchewan, Canada

DIAMETER m 10 (2) 10 (2)

FREQUENCY STD

STANDARD TYPE Name Rubidium Quartz

STANDARD MFG Name HP 5065 A HP 105 C

STABILITY AT: yallan Drift vaan Drift
1- SECOND Di/f <5x 1012 <1x1011
1000 - SECONDS Di/f <5x1012
1 - DAY (24 HOURS) Df/f <5x1010
1- MONTH Df/f

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz -90
10 Hz OFFSET dBc/Hz -120
100 Hz OFFSET dBc/Hz -126
1000 Hz OFFSET dBc/Hz -146

REF FREQS AVAILABLE MHz 0.1,1,5 01,1,5

MAX STA-TO-STA OFFSET Hz
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTc uTc

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

TIME CODES AVAILABLE CCSDS IRIG-A, IRIG-B IRIG-A, IRIG-B, NASA-36

Codes

MAX TIME RESOLUTION s 107 1077

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec 0.25 0.25

MAX OFFSET FROM REF p-sec 1 1

MAX OFFSET MEAS ERROR u-sec 1 (1)

MAX STA-TO-STA OFFSET p-sec L (1)

TIMING SIGNALS AVAILABLE pulse/s 10 000 10 000

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS
6445-4839

CCSDS411 G-3

Page4.1-4

May 1997




CCRS RECEIVING STATIONS
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS GATINEAU SATELLITE STATION PRINCE ALBERT SATELLITE STATION
GENERAL
STATION DESIGNATION - Gatineau Satellite Station Prince Albert Satellite Station
LOCATION(S) - Cantley, Québec, Canada Prince Albert, Saskatchewan, Canada
DIAMETER m 10 (2) 10 (2)
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Québec, Canada Saskatchewan, Canada
LOCATION, CITY Name Cantley Prince Albert
LONGITUDE (site 1/site 2/site 3) |d, m, s 284,11, 37.7 254, 3,59.3
LATITUDE (site 1/site 2/site 3) dm,s +45, 34, 52.7 +53,12,454
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - + 360 + 360
TRACKING SPEED RANGE deg/s 0-16 (Az),0- 8.5 (El) 0-16 (Az),0- 8.5 (El)
MAX TRACK ACCELERATION deg/s2 16 (Az), 8.5 (El) 16 (Az), 8.5 (El)
TYPE OF POINTING Type Autotrack, Manual, Predict Autotrack, Manual, Predict
POINTING ACCURACY deg 0.05 (Az), 0.05 (El) 0.05 (Az), 0.05 (El)
MIN TRANSMIT ELEV ANGLE deg Q) Q)
MIN RECEIVE ELEV ANGLE deg 5 5
SUPPORT
TRANSMIT FREQ BAND(S) GHz None None
RECEIVE FREQ BAND(S) GHz 22-23,8.025-8.4 2.2-23,8.025-8.4
ACQ AID FREQ BAND(S) GHz None None
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

5. BASED UPON GEODETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-4840

CCSDS 411 G-3

Page 4.1-5

May 1997




CLRC/RAL TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS CHILTON
GENERAL
STATION DESIGNATION - Chilton
LOCATION(S) - Didcot, UK
DIAMETER m 12.5
TRANSMIT
FREQUENCIES MHz 2000 - 2100
FREQUENCY RESOLUTION Hz 6224
RF FREQUENCY STAB @ 1 Hr Df/f 7
TRANSMIT POWER 1 w 100
EIRP RANGE 1 dBW 66
TRANSMIT POWER 2 W 1
EIRP RANGE 2 dBwW 46
POLARIZATION - RCP or LCP
ANTENNA GAIN dBi 46
ANTENNA BEAMWIDTH (-3 dB) deg 0.8
ANTENNA ELLIPTICITY daB <6dB
RF FREQ SWEEP RANGE kHz + 100
MIN FREQ SWEEP RATE Hz/s 1
MAX FREQ SWEEP RATE kHz/s 20
PROGRAMMED UPLINK FREQ [ Yes/No No
COMMAND
RF CARRIER MOD TYPE - PM (Synchronous)
RF CARRIER MOD INDEX RNG | Rad Pk 0-15
SUBCARRIER FREQUENCY(S) Hz 16 000
SUBCARRIER STEP SIZE Hz None
SUBCARRIER FREQ STABILITY | ppm 0.1
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - PSK
SUBCARRIER/BIT RATE LIMIT - 1:16
BIT RATE RANGE b/s 1000
FORMATS AVAILABLE - Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-2149

CCSDS 411 G-3

Page 4.2-1

May 1997



CLRC/RAL TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS CHILTON
GENERAL

STATION DESIGNATION - Chilton
LOCATION(S) - Didcot, UK
DIAMETER m 12.5

RECEIVE

FREQUENCIES MHz 2200 - 2300
FREQUENCY RESOLUTION Hz 4506
ANTENNA GAIN @ 45 deg dBi 46
SYS NOISE TEMP @ ZENITH K 115
GIT @ 45 deg dB 26
POLARIZATION - RCP or LCP
ANTENNA BEAMWIDTH (-3dB) | deg 0.8
ANTENNA ELLIPTICITY dB <6dB

L.O. REF FREQ STAB @ 1 Hr Df/f 5

RCVR AGC DYNAMIC RANGE dB 80

RCVR THRESHOLD @ 2 Blo Hz | dBm -172in 2 Blo = 0.16
RCVR LOOP BANDWIDTHS Hz 0.16, 1.6, 6
RCVR LOOP TYPE (ADAPT, FIX) | - Adaptive
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz + 100

MIN ACQ SWEEP RATE Hz/s 1

MAX ACQ SWEEP RATE kHz/s 20
ACQ SWEEP STEP SIZE Hz Variable
PROGRAMMED L.O. Yes/No No

TELEMETRY

MODULATION TYPE(S) - PSK
MODULATION FORMAT(S) - Direct Carrier Mod
MOD INDEX RANGE Rad Pk 0.1-15
SUBCARRIER FREQ RANGE kHz None
SUBCARRIER WAVEFORM Sin/Sq None
SYMBOL RATE RANGE sls 1 - 1 000 000
SUBCARRIER/SYM RATE LIMIT - (1)
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type CONV, r-1/2, k=7
DATA FORMAT - None

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-2153

CCSDS411G-3

Page 4.2-2

May 1997




CLRC/RAL TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

CHILTON

GENERAL
STATION DESIGNATION - Chilton
LOCATION(S) - Didcot, UK
DIAMETER m 12.5

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2000 - 2100
RECEIVE FREQUENCIES MHz 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221

DOPPLER
COHERENT/NON-COHERENT - Coherent
COUNTER RESOLUTION Cycles 100
MAX DOPPLER FREQ SHIFT MHz + 0.045
DOPPLER BIAS FREQ MHz (1)
DRIFT Df/f (1)
OUTPUT EQUATION - (1)
DIRECTION INDICATOR - (1)

RANGING
COHERENT/NON-COHERENT - (1)
RANGE CODE WAVEFORM Sin/Sq (1)
EARTH STATION MOD INDEX  |Rad Pk (1)
RANGE CODE FREQ RATIO - (1)
MAJOR CODE FREQ(S) kHz (1)
MINOR CODE FREQ(S) kHz (1)
MIN RECEIVED CARRIER SNR dB (1)
MIN REQ CODE PWR/No dB-Hz (1)
CODE INTEGRATION TIME s (1)
ACQUISITION SEQUENCE - (1)
RANGE DATA UNITS - (1)
RANGE QUANTIZATION - (1)
ACCURACY (STRONG SIGNAL) m (1)
MAX UNAMBIGUOUS RANGE km (1)
TRANSPONDER BW MHz (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-2152

CCSDS411G-3

Page 4.2-3

May 1997




CLRC/RAL TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS CHILTON
GENERAL
STATION DESIGNATION - Chilton
LOCATION(S) - Didcot, UK
DIAMETER m 125
FREQUENCY STD
STANDARD TYPE Name Rubidum
STANDARD MFG Name Rhode and Schwarz
STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1- SECOND Df/f (1)
1- HOUR Df/f <5x1011
1 - DAY (24 HOURS) Di/f (1)
1- MONTH Df/f 5x 1011
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1)
10 Hz OFFSET dBc/Hz (1)
100 Hz OFFSET dBc/Hz (1)
1000 Hz OFFSET dBc/Hz (1)
REF FREQS AVAILABLE MHz 01,1,5
MAX STA-TO-STA OFFSET Hz (1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name GPS
REFERENCE TIME Name ITC
TIME CODE EPOCH Yr (1)
TIME CODES AVAILABLE cesbs IRIG - 36
Codes NASA - 36
MAX TIME RESOLUTION s 1x 106
TIME TRANSFER METHOD Name (1)
MAX TRANS ERROR REF p-sec (1)
MAX OFFSET FROM REF p-sec 1)
MAX OFFSET MEAS ERROR p-sec (1)
MAX STA-TO-STA OFFSET p-sec (2)
TIMING SIGNALS AVAILABLE pulse/s 1,108, 5 x 106, 102

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS
6445-2150

CCSDS411 G-3

Page 4.2-4

May 1997



CLRC/RAL TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS CHILTON
GENERAL
STATION DESIGNATION - Chilton
LOCATION(S) - Didcot, UK
DIAMETER m 12.5
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Chilton, UK
LOCATION, CITY Name Didcot
LONGITUDE (site 1/site 2/site 3) |[d, m,s 358, 41, 18.73 E
LATITUDE (site 1/site 2/site 3) d,m,s 51, 34,19.2N
MECHANICAL
TYPE OF MOUNT - El over Az
AZIMUTH LIMITATIONS - + 270
TRACKING SPEED RANGE deg/s 7
MAX TRACK ACCELERATION deg/s2 32
TYPE OF POINTING Type Autotrack
POINTING ACCURACY deg 0.1
MIN TRANSMIT ELEV ANGLE deg 8
MIN RECEIVE ELEV ANGLE deg 0
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.0-21
RECEIVE FREQ BAND(S) GHz 22-23
ACQ AID FREQ BAND(S) GHz 22-23
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.
BASED UPON GECDETI C COORDI NATES

NOT RECOMVENDED BY CCSDS

6445-2151

CCSDS 411 G-3

Page 4.2-5

May 1997




CLTC TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITSt v\ 1wo IcB STATION XIAMEN USB STATION

GENERAL

STATION DESIGNATION - Yw-Two ICB Station Xiamen USB Station

LOCATION(S) - Jiangyin, China, Moveable Xiamen, China

DIAMETER m 9 10
TRANSMIT

FREQUENCIES MHz 5925 - 6425 2025 - 2120

FREQUENCY RESOLUTION Hz 1000 1000

RF FREQ STABILITY @ 1 Hr Di/f 1x1010 @ 1s 1x 1010 @ 20 ms

TRANSMIT POWER 1 W 3000 1000

EIRP RANGE 1 dBW 64 - 84 49 - 69

TRANSMIT POWER 2 W None None

EIRP RANGE 2 dBW None None

POLARIZATION - HLP, VLP, RHCP or LHCP RCP or LCP

ANTENNA GAIN dBi 52 42

ANTENNA BEAMWIDTH (-3 dB) deg 0.38 1.04

ANTENNA ELLIPTICITY dB 15 15

RF FREQ SWEEP RANGE kHz + 200 + 150

MIN FREQ SWEEP RATE Hz/s 5000 5000

MAX FREQ SWEEP RATE kHz/s 150 180

PROGRAMMED UPLINK FREQ | Yes/No No Yes
COMMAND

RF CARRIER MOD TYPE - FM, PM FM, PM

RF CARRIER MOD INDEX RNG | Rad Pk 1) 1)

SUBCARRIER FREQUENCY(S) Hz 5 000, 60 000 5 000, 60 000

SUBCARRIER STEP SIZE Hz 1) 1)

SUBCARRIER FREQ STABILITY | ppm 50 50

SUBCARRIER WAVEFORM Sin/Sq @) Q)

SUBCARRIER MOD TYPE - ASK, PSK, FSK ASK, PSK, FSK

SUBCARRIER/BIT RATE LIMIT

@

1)

BIT RATE RANGE

b/s

1)

1)

FORMATS AVAILABLE

(€]

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4696

CCSDS 411 G-3

Page 4.3-1

May 1997



CLTC TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS| v\ 1two ICB STATION XIAMEN USB STATION
GENERAL
STATION DESIGNATION - Yw-Two ICB Station Xiamen USB Station
LOCATION(S) - Jiangyin, China, Moveable Xiamen, China
DIAMETER m 9 10
RECEIVE
FREQUENCIES MHz 3700 - 4200 2200 - 2300
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 51 43
SYS NOISE TEMP @ ZENITH K 150 150
G/T @ 45 deg dB 25 20.5
POLARIZATION - HLP, VLP, RHCP or LHCP RCP or LCP, RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.58 0.95
ANTENNA ELLIPTICITY dB 1.5 15
L.O. REF FREQ STAB @ 1 Hr Df/f 1x105 @ 1s 5x10°@ 1s
RCVR AGC DYNAMIC RANGE dB 60 60
RCVR THRESHOLD @ 2 Blo Hz dBm -130in 2 Blo = 2000 Hz -130in 2 Blo = 2000 Hz
RCVR LOOP BANDWIDTHS Hz 2000 2000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 5000 5000
MAX ACQ SWEEP RATE kHz/s 150 150
ACQ SWEEP STEP SIZE Hz None None
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - FM, PM PM
MODULATION FORMAT(S) - NRZ-L, M, S;Bi-f-L,M, S NRZ-L,M,S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 0.2-1.6 0.2-15
SUBCARRIER FREQ RANGE kHz TMC: 5 - 320; TMA: 162, 164, 166, 168 5-512
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 10 - 50 000 100 - 64 000
SUBCARRIER/SYM RATE LIMIT - No 2-512
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type None None

DATA FORMAT

CCSDS Xfer Frame / VC Servers

CCSDS Xfer Frame / VC Servers

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4697

CCSDS 411 G-3

Page 4.3-2

May 1997



CLTC TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |YNITSI vy 1wo 1cB STATION XIAMEN USB STATION
GENERAL
STATION DESIGNATION - Yw-Two ICB Station Xiamen USB Station
LOCATION(S) - Jiangyin, China, Moveable Xiamen, China
DIAMETER m 9 10
FREQUENCIES
TRANSMIT FREQUENCIES MHz 5925 - 6425 2025 - 2100
RECEIVE FREQUENCIES MHz 3700 - 4200 2200 - 2300
TURNAROUND FREQ RATIO - None 221 - 240
DOPPLER None
COHERENT/NON-COHERENT - Coherent
COUNTER RESOLUTION Cycles 1
MAX DOPPLER FREQ SHIFT MHz 0.15
DOPPLER BIAS FREQ MHz None
DRIFT Df/f 1x 10710
OUTPUT EQUATION - None
DIRECTION INDICATOR - Yes
RANGING
COHERENT/NON-COHERENT - Non-Coherrent Coherent
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX Rad Pk 02-15 02-15
RANGE CODE FREQ RATIO - 7,14,8 5
MAJOR CODE FREQ(S) kHz 27.7 100
MINOR CODE FREQ(S) kHz 3.968, 0.283, 0.035 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz)
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz 41 27
CODE INTEGRATION TIME s 0.75 None
ACQUISITION SEQUENCE - Major ® Minor Major ® Minor
RANGE DATA UNITS - m m
RANGE QUANTIZATION - None None
ACCURACY (STRONG SIGNAL) m 15 10
MAX UNAMBIGUOUS RANGE km 45 000 45 000
TRANSPONDER BW MHz None (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

6445-4698

CCSDS 411 G-3

Page 4.3-3

May 1997



CLTC TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS| UNITS| - y\y 1w ICB STATION XIAMEN USB STATION
GENERAL
STATION DESIGNATION - Yw-Two ICB Station Xiamen USB Station
LOCATION(S) - Jiangyin, Chine, Moveable Xiamen, China
DIAMETER m 9
FREQUENCY STD
STANDARD TYPE Name Rubidium Oscillator Rubidium Oscillator
STANDARD MFG Name Xinghua Instrument Factory Xinghua Instrument Factory
STABILITY AT: vallan Draft valoate Draft
1- SECOND Di/f 1x 1011 (1) 1x 1011 (1)
1- HOUR Df/f (1) (1) 1) (1)
1 - DAY (24 HOURS) DF/f 1) 1x 10712 ()) 1x 10712
1- MONTH Df/f (1) ) 1) 4x1011
REF FREQS PHASE NOISE St (B 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1) 1) (1)
10 Hz OFFSET dBc/Hz (1) €] (1) 1)
100 Hz OFFSET dBc/Hz (1) 1) -120 1)
1000 Hz OFFSET dBc/Hz (1) (1) -145 (1)
REF FREQS AVAILABLE MHz 5
MAX STA-TO-STA OFFSET Hz (1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name CSAO
REFERENCE TIME Name NTC
TIME CODE EPOCH Yr 1)
CCSDS
TIME CODES AVAILABLE (1)
Codes
MAX TIME RESOLUTION s (1)
TIME TRANSFER METHOD Name BPL
MAX TRANS ERROR REF u-sec 10
MAX OFFSET FROM REF u-sec 30
MAX OFFSET MEAS ERROR p-sec (1)
MAX STA-TO-STA OFFSET u-sec 50
TIMING SIGNALS AVAILABLE | pulse/s 1, 1/60

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4.  UNDER JO NT MANAGEMENT COF UKRAI NE AND RUSSI A 5.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.
UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4699

CCSDS 411 G-3

Page 4.3-4

May 1997



CLTC TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |YNITSI v\ w0 IcB STATION XIAMEN USB STATION
GENERAL
STATION DESIGNATION - Yw-Two ICB Station Xiamen USB Station
LOCATION(S) - Jiangyin, China, Moveable Xiamen, China
DIAMETER m 9 10
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name China China
LOCATION, CITY Name | Jiangyin, Can be Movable in the Ocean Xiamen
LONGITUDE (site 1/site 2/site 3) |[d, m, s 121 E 118 E
LATITUDE (site 1/site 2/site 3) d,m,s 32N 24 N
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - 0 deg - 360 deg (No Limit) 0 deg - 360 deg (No Limit)
TRACKING SPEED RANGE deg/s Az:0.05 - 34; EI: 0.05 - 18 Az:0.01-5;El:0.01-3
MAX TRACK ACCELERATION deg/s 2 Az: 30; El: 12 Az: 20; EI: 10
TYPE OF POINTING Type Autotrack, Manual, Predicts, Program Autotrack, Manual, Predicts, Program
POINTING ACCURACY deg 0.025 0.025
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 3 3
SUPPORT
TRANSMIT FREQ BAND(S) GHz 5.925 - 6.425 2.025-2.12
RECEIVE FREQ BAND(S) GHz 3.7-4.2 22-23
ACQ AID FREQ BAND(S) GHz 3.7-4.2 22-23
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES
6. UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

2.
5.

BASED UPON GECDETI C COORDI NATES

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4700

CCSDS 411 G-3

Page 4.3-5

May 1997



CLTC TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |YNITS| N apaO USB STATION WEINAN USB STATION

GENERAL

STATION DESIGNATION - Qingdao USB Station Weinan USB Station

LOCATION(S) - Qingdao, China Weinan, China

DIAMETER m 10 10
TRANSMIT

FREQUENCIES MHz 2025 - 2100 2025 - 2100

FREQUENCY RESOLUTION Hz 1000 1000

RF FREQ STABILITY @ 1 Hr Di/f 1x1010@ 20 ms 1x 1010 @ 20 ms

TRANSMIT POWER 1 w 1000 1000

EIRP RANGE 1 dBW 49 - 69 49 - 69

TRANSMIT POWER 2 W None None

EIRP RANGE 2 dBW None None

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 42 42

ANTENNA BEAMWIDTH (-3 dB) deg 1.04 1.04

ANTENNA ELLIPTICITY dB 15 1.5

RF FREQ SWEEP RANGE kHz + 150 + 150

MIN FREQ SWEEP RATE Hz/s 5000 5000

MAX FREQ SWEEP RATE kHz/s 180 180

PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND

RF CARRIER MOD TYPE - PM PM

RF CARRIER MOD INDEX RNG | Rad Pk (1) (1)

SUBCARRIER FREQUENCY(S) Hz 2000 - 100 000 2000 - 100 000

SUBCARRIER STEP SIZE Hz (1) 1)

SUBCARRIER FREQ STABILITY | ppm 10 10

SUBCARRIER WAVEFORM Sin/Sq (1) )

SUBCARRIER MOD TYPE - ASK, PSK, FSK ASK, PSK, FSK

SUBCARRIER/BIT RATE LIMIT

1)

@)

BIT RATE RANGE

b/s

@)

@)

FORMATS AVAILABLE

1)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4701

CCSDS411G-3

Page 4.3-6

May 1997



CLTC TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS ~NGDAO USB STATION WEINAN USB STATION
GENERAL
STATION DESIGNATION - Qingdao USB Station Weinan USB Station
LOCATION(S) - Qingdao, China Weinan, China
DIAMETER m 10 10
RECEIVE
FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 43 43
SYS NOISE TEMP @ ZENITH K 150 150
G/T @ 45 deg dB 20.5 20.5
POLARIZATION - RCP or LCP, RCP and LCP RCP or LCP, RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.95 0.95
ANTENNA ELLIPTICITY dB 1.5 1.5
L.O. REF FREQ STAB @ 1 Hr Df/f 5x10° @ 1s 5x10° @ 1s
RCVR AGC DYNAMIC RANGE dB 60 60
RCVR THRESHOLD @ 2 Blo Hz dBm Q) Q)
RCVR LOOP BANDWIDTHS Hz 2000 2000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 5000 5000
MAX ACQ SWEEP RATE kHz/s 150 150
ACQ SWEEP STEP SIZE Hz 5000 5000
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY

MODULATION TYPE(S) - PM PM
MODULATION FORMAT(S) - NRZ-L,M, S;Bi-f-L,M,S NRZ-L,M,S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 0.2-15 0.2-15
SUBCARRIER FREQ RANGE kHz 5-512 5-512
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 100 - 64 000 100 - 64 000
SUBCARRIER/SYM RATE LIMIT - 2-512 2-512
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type (1) )
DATA FORMAT - CCSDS Xfer Frame / VC Service CCSDS Xfer Frame / VC Service

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4702

CCSDS 411 G-3

Page 4.3-7

May 1997




CLTC TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS] - 5NGDAO USB STATION WEINAN USB STATION
GENERAL
STATION DESIGNATION - Qingdao USB Station Weinan USB Station
LOCATION(S) - Qingdao, China Weinan, China
DIAMETER m 10 10
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2100 2025 - 2100
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 221 - 240 221 - 240
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent
COUNTER RESOLUTION Cycles 1 1
MAX DOPPLER FREQ SHIFT MHz 0.15 0.15
DOPPLER BIAS FREQ MHz None None
DRIFT Df/f 1 x 1010 1x10-10
OUTPUT EQUATION - (1) (1)
DIRECTION INDICATOR - Yes Yes
RANGING
COHERENT/NON-COHERENT - Coherent Coherent
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX | Rad Pk 02-15 02-15
RANGE CODE FREQ RATIO - 5 5
MAJOR CODE FREQ(S) kHz 100 100
MINOR CODE FREQ(S) kHz 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz) 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz)
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz 27 27
CODE INTEGRATION TIME S (1) 1)
ACQUISITION SEQUENCE - Major ® Minor Major ® Minor
RANGE DATA UNITS - m m
RANGE QUANTIZATION - (1) (1)
ACCURACY (STRONG SIGNAL) m 10 10
MAX UNAMBIGUOUS RANGE km 45 000 1)
TRANSPONDER BW MHz 1) 1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

6445-4703

CCSDS411 G-3

Page 4.3-8

May 1997




CLTC TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| - o NGDAO USB STATION WEINAN USB STATION
GENERAL
STATION DESIGNATION - Qingdao USB Station Weinan USB Station
LOCATION(S) - Qingdao, China Weinan, China
DIAMETER m 10 10
FREQUENCY STD
STANDARD TYPE Name Rubidium Oscillator Rubidium Oscillator
STANDARD MFG Name Xinghua Instrument Factory Xinghua Instrument Factory
STABILITY AT: vallante Draft vallahte Draft
1-SECOND Df/f 1x 1011 (1) 1x 1011 (1)
1-HOUR Df/f ) (1) ) @)
1 - DAY (24 HOURS) Di/f 1) 1x 10712 ) 1x 1012
1- MONTH Di/f (1) 4 x10-11 (1) 4x1011
REF FREQS PHASE NOISE St (f) 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz [€)) 1) 1) (1)
10 Hz OFFSET dBc/Hz 1) (1) (1) (1)
100 Hz OFFSET dBc/Hz -120 1) -120 (1)
1000 Hz OFFSET dBc/Hz -145 €)) -145 (1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz (1) (1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name CSAO CSAO
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr None None
CCSDS
TIME CODES AVAILABLE None None
Codes
MAX TIME RESOLUTION s None None
TIME TRANSFER METHOD Name BPL BPL
MAX TRANS ERROR REF p-sec 10 10
MAX OFFSET FROM REF p-sec 30 30
MAX OFFSET MEAS ERROR p-sec ) (1)
MAX STA-TO-STA OFFSET p-sec 50 50
TIMING SIGNALS AVAILABLE | pulsels 1, 1/60 1, 1/60

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A 5.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.
UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMMENDED BY CCSDS
6445-4704

CCSDS 411 G-3

Page 4.3-9

May 1997




CLTC TRACKING SYSTEM

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |YNITSI - 5 NGDAO USB STATION WEINAN USB STATION
GENERAL
STATION DESIGNATION - Qingdao USB Station Weinan USB Station
LOCATION(S) - Qingdao, China Weinan, China
DIAMETER m 10 10
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name China China
LOCATION, CITY Name Qingdao Weinan
LONGITUDE (site 1/site 2/site 3) |[d, m,s 170 E 110 E
LATITUDE (site 1/site 2/site 3) d,m,s 36N 34 N
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - 0 deg - 360 deg (No Limit) 0 deg - 360 deg (No Limit)
TRACKING SPEED RANGE deg/s Az:0.01-5;El:0.01-3 Az:0.01-5;El:0.01-3
MAX TRACK ACCELERATION deg/s 2 Az: 20; El: 10 Az: 20; EI: 10
TYPE OF POINTING Type Autotrack, Manual, Predicts, Program Autotrack, Manual, Predicts, Program
POINTING ACCURACY deg 0.025 0.025
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 3 3
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 22-20 22-23
ACQ AID FREQ BAND(S) GHz 22-23 22-23
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

BASED UPON GECDETI C COORDI NATES

6. UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMMVENDED BY CCSDS

6445-4705

CCSDS411G-3

Page 4.3-10

May 1997



CLTC TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITSI - Ash USB STATION NANNING USB STATION

GENERAL

STATION DESIGNATION - Kashi USB Station Nanning USB Station

LOCATION(S) - Kashi, China Nanning, China

DIAMETER m 12 12
TRANSMIT

FREQUENCIES MHz 2025 - 2120 2025 - 2100

FREQUENCY RESOLUTION Hz 1000 1000

RF FREQ STABILITY @ 1 Hr Df/f 1x1010 @ 20 ms 1x 1010 @ 20 ms

TRANSMIT POWER 1 W 1000 1000

EIRP RANGE 1 dBW 51-71 51-71

TRANSMIT POWER 2 w None None

EIRP RANGE 2 dBW None None

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 44 44

ANTENNA BEAMWIDTH (-3 dB) deg 0.86 0.86

ANTENNA ELLIPTICITY dB 15 1.5

RF FREQ SWEEP RANGE kHz + 150 + 150

MIN FREQ SWEEP RATE Hz/s 5000 5000

MAX FREQ SWEEP RATE kHz/s 180 180

PROGRAMMED UPLINK FREQ | Yes/No YES YES
COMMAND

RF CARRIER MOD TYPE - PM PM

RF CARRIER MOD INDEX RNG | Rad Pk (1) 02-2

SUBCARRIER FREQUENCY(S) Hz 2000 - 100 000 2000 - 100 000

SUBCARRIER STEP SIZE Hz 1) 1)

SUBCARRIER FREQ STABILITY | ppm 10 10

SUBCARRIER WAVEFORM Sin/Sq (1) 1)

SUBCARRIER MOD TYPE - ASK, PSK, FSK ASK, PSK, FSK

SUBCARRIER/BIT RATE LIMIT

@)

@

BIT RATE RANGE

b/s

1)

@

FORMATS AVAILABLE

@)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4706

CCSDS411G-3

Page 4.3-11

May 1997




CLTC TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS| -« ASH| USB STATION NANNING USB STATION
GENERAL
STATION DESIGNATION - Kashi USB Station Nanning USB Station
LOCATION(S) - Kashi, China Nanning, China
DIAMETER m 12 12
RECEIVE

FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 46 46
SYS NOISE TEMP @ ZENITH K 150 150
GIT @ 45 deg dB 225 225
POLARIZATION - RCP or LCP, RCP and LCP RCP or LCP, RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.95 0.95
ANTENNA ELLIPTICITY dB 15 1.5

L.O. REF FREQ STAB @ 1 Hr Df/f 5x10° @ 1s 5x 105 @ 1s

RCVR AGC DYNAMIC RANGE dB 60 60

RCVR THRESHOLD @ 2BloHz [ dBm -130in 2 Blo = 2000 Hz -130 in 2 Blo = 2000 Hz
RCVR LOOP BANDWIDTHS Hz 2000 2000

RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt

RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 5000 5000
MAX ACQ SWEEP RATE kHz/s 150 150
ACQ SWEEP STEP SIZE Hz 5000 5000
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - PM PM
MODULATION FORMAT(S) - NRZ-L,M,S;Bi-f-L,M,S NRZ-L,M, S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 02-15 02-15
SUBCARRIER FREQ RANGE kHz 5-512 5-512
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 100 - 64 000 100 - 64 000
SUBCARRIER/SYM RATE LIMIT - 2-512 2-512
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type CCSDS R/S Conv Concat CCSDS R/S Conv Concat
DATA FORMAT - CCSDS Xfer Frame / VC Service CCSDS Xfer Frame / VC Service
1. CAPABILITY OR DATA IS NOT AVAI LABLE 2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3. NOT RECOMMENDED BY CCSDS
4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A 6445-4707

CCSDS 411 G-3 Page 4.3-12 May 1997



CLTC TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS| -\ A USB STATION NANNING USB STATION
GENERAL
STATION DESIGNATION - Kashi USB Station Nanning USB Station
LOCATION(S) - Kashi, China Nanning, China
DIAMETER m 12 12
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 221 - 240 221 - 240
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent
COUNTER RESOLUTION Cycles 1 1
MAX DOPPLER FREQ SHIFT MHz 0.15 0.15
DOPPLER BIAS FREQ MHz None None
DRIFT Di/f 1x 15710 1x 1510
OUTPUT EQUATION - None None
DIRECTION INDICATOR - Yes Yes
RANGING
COHERENT/NON-COHERENT - Coherent Coherent
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX | Rad Pk 0.2-15 02-15
RANGE CODE FREQ RATIO - 5 5
MAJOR CODE FREQ(S) kHz 100 100
MINOR CODE FREQ(S) kHz 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz) 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz)
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz 27 27
CODE INTEGRATION TIME s None None
ACQUISITION SEQUENCE - Major ® Minor Major ® Minor
RANGE DATA UNITS - m m
RANGE QUANTIZATION - €)) (1)
ACCURACY (STRONG SIGNAL) m 10 10
MAX UNAMBIGUOUS RANGE km 45 000 45 000
TRANSPONDER BW MHz (1) (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4708

CCSDS411G-3

Page 4.3-13

May 1997



CLTC TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITSI - AsHj UsB STATION NANNING USB STATION
GENERAL
STATION DESIGNATION - Kashi USB Station Nanning USB Station
LOCATION(S) - Kashi, China Nanning, China
DIAMETER m 12 12
FREQUENCY STD
STANDARD TYPE Name Rubidium Oscillator Rubidium Oscillator
STANDARD MFG Name Xinghua Instrument Factory Xinghua Instrument Factory
STABILITY AT: vaNlshte Draft varlaice Draft
1- SECOND Dif/f 1x1011 (1) 1x1011 (1)
1-HOUR Df/f (1) (1) (1) (1)
1 - DAY (24 HOURS) Dilf (1) 1x1012 (1) 1x 10712
1- MONTH Di/f (1) 4x1011 «h) 4x1011
REF FREQS PHASE NOISE St (f) 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1) (1) (1)
10 Hz OFFSET dBc/Hz (1) (1) 1) (1)
100 Hz OFFSET dBc/Hz -120 (1) -120 (1)
1000 Hz OFFSET dBc/Hz -145 (1) -145 (1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz None None
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name CSAO CSAO
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr None None
CCSDS
TIME CODES AVAILABLE None None
Codes
MAX TIME RESOLUTION s None None
TIME TRANSFER METHOD Name BPC BPC
MAX TRANS ERROR REF p-sec 10 10
MAX OFFSET FROM REF p-sec 30 30
MAX OFFSET MEAS ERROR p-sec None None
MAX STA-TO-STA OFFSET p-sec 50 50
TIMING SIGNALS AVAILABLE | pulse/s 1, 1/60 1, 1/60

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4.  UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A 5.

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.
UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS
6445-4709

CCSDS 411 G-3

Page 4.3-14

May 1997




CLTC TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITSI i AsHi UsB STATION NANNING USB STATION
GENERAL
STATION DESIGNATION - Kashi USB Station Nanning USB Station
LOCATION(S) - Kashi, China Nanning, China
DIAMETER m 12 12
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name China China
LOCATION, CITY Name Kashi Nanning
LONGITUDE (site 1/site 2/site 3) |d, m, s 76 E 108 E
LATITUDE (site 1/site 2/site 3) d,m,s 39N 23N
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - 0 deg - 360 deg (No Limit) 0 deg - 360 deg (No Limit)
TRACKING SPEED RANGE deg/s Az:0.01-5;El:0.01-3 Az:0.01-5;EL0.01-3
MAX TRACK ACCELERATION deg/s 2 Az: 20; El: 10 Az: 20; EI: 10
TYPE OF POINTING Type Autotrack, Manual, Predicts, Program Autotrack, Manual, Predicts, Program
POINTING ACCURACY deg 0.022 0.022
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 3 3
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 22-23 22-23
ACQ AID FREQ BAND(S) GHz 22-23 22-23
MISSION CATEGORIES Cat A A
1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOMVENDED BY CCSDS
4. BASED UPON GEOCENTRI C COORDI NATES 5. BASED UPON GEODETI C COORDI NATES
6. UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A 6445-4710

CCSDS 411 G-3 Page 4.3-15 May 1997



CLTC TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS WEINAN ICB STATION XIAMEN ICB STATION

GENERAL

STATION DESIGNATION - Weinan ICB Station Xiamen ICB Station

LOCATION(S) - Weinan, China Xiamen, China

DIAMETER m 15 15
TRANSMIT

FREQUENCIES MHz 5925 - 6425 5925 - 6425

FREQUENCY RESOLUTION Hz 1000 1000

RF FREQ STABILITY @ 1 Hr D/f 1x1010@ 1s 1x10°10 @ 1s

TRANSMIT POWER 1 w 3000 3000

EIRP RANGE 1 dBwW 68 - 88 88 - 88

TRANSMIT POWER 2 w None None

EIRP RANGE 2 dBwW None None

POLARIZATION - HLP, VLP, RHCP or LHCP HLP, VLP, RHCP or LHCP

ANTENNA GAIN dBi 57 57

ANTENNA BEAMWIDTH (-3 dB) deg 0.23 0.23

ANTENNA ELLIPTICITY dB 1.5 15

RF FREQ SWEEP RANGE kHz + 200 * 200

MIN FREQ SWEEP RATE Hz/s 5000 5000

MAX FREQ SWEEP RATE kHz/s 150 150

PROGRAMMED UPLINK FREQ [ Yes/No Yes Yes
COMMAND

RF CARRIER MOD TYPE - FM, PM FM, PM

RF CARRIER MOD INDEX RNG | Rad Pk 1) (1)

SUBCARRIER FREQUENCY(S) Hz 5000 - 60 000 5000 - 60 000

SUBCARRIER STEP SIZE Hz 1) (1)

SUBCARRIER FREQ STABILITY | ppm 50 50

SUBCARRIER WAVEFORM Sin/Sq 1) (1)

SUBCARRIER MOD TYPE - ASK, PSK, FSK ASK, PSK, FSK

SUBCARRIER/BIT RATE LIMIT

1)

1)

BIT RATE RANGE

b/s

@)

1)

FORMATS AVAILABLE

1)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

3.  NOTr RECOMVENDED BY CCSDS

6445-4711

CCSDS411G-3

Page 4.3-16

May 1997



CLTC TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS[ \wEINAN ICB STATION XIAMEN ICB STATION
GENERAL
STATION DESIGNATION - Weinan ICB Station Xiamen ICB Station
LOCATION(S) - Weinan, China Xiamen, China
DIAMETER m 15 15
RECEIVE
FREQUENCIES MHz 3700 - 4200 3700 - 4200
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 54 54
SYS NOISE TEMP @ ZENITH K 150 150
G/T @ 45 deg dB 32 32
POLARIZATION - HLP, VLP, RHCP or LHCP HLP, VLP, RHCP or LHCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.35 0.35
ANTENNA ELLIPTICITY dB 15 1.5
L.O. REF FREQ STAB @ 1 Hr Df/f 1x10° @ 1s 1x105 @ 1s
RCVR AGC DYNAMIC RANGE dB 80 80
RCVR THRESHOLD @ 2 Blo Hz dBm -130in 2 Blo = 2000 Hz -130in 2 Blo = 2000 Hz
RCVR LOOP BANDWIDTHS Hz 2000 2000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hzl/s 5000 5000
MAX ACQ SWEEP RATE kHz/s 150 150
ACQ SWEEP STEP SIZE Hz (2) (1)
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY

MODULATION TYPE(S) - FM, PM FM, PM
MODULATION FORMAT(S) - NRZ-L,M,S;Bi-f-L,M,S NRZ-L,M,S;Bi-f-L, M,S
MOD INDEX RANGE Rad Pk 0.2-15 0.2-15
SUBCARRIER FREQ RANGE kHz TMC: 5 - 320; TMA: 162, 164, 166, 168 | TMC: 5 - 320; TMA: 162, 164, 166, 168
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE s/s 10 - 50 000 10 - 50 000
SUBCARRIER/SYM RATE LIMIT - None None
ARRAYS WITH STATIONS - No No
CHANNEL DECODING Type (1) 1)
DATA FORMAT - CCSDS Xfer from / VC Service CCSDS Xfer from / VC Service
1. CAPABILITY OR DATA IS NOT AVAILABLE 2. SOME LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOMVENDED BY CCSDS
4. UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A 6445-4712

CCSDS 411 G-3 Page 4.3-17 May 1997



CLTC TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITSI - \yEINAN ICB STATION XIAMEN ICB STATION
GENERAL
STATION DESIGNATION - Weinan ICB Station Xiamen ICB Station
LOCATION(S) - Weinan, China Xiamen, China
DIAMETER m 15 15
FREQUENCIES
TRANSMIT FREQUENCIES MHz 5925 - 6425 5925 - 6425
RECEIVE FREQUENCIES MHz 3700 - 4200 3700 - 4200
TURNAROUND FREQ RATIO - None None
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Di/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING
COHERENT/NON-COHERENT - Non-Coherrent Non-Coherrent
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX | Rad Pk 0.2-15 02-15
RANGE CODE FREQ RATIO - 7,14,8 7,14, 8
MAJOR CODE FREQ(S) kHz 27.7 27.7
MINOR CODE FREQ(S) kHz 3.968, 0.283, 0.35 3.968, 0.283, 0.35
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz a1 41
CODE INTEGRATION TIME S 0.75 0.75
ACQUISITION SEQUENCE - Major ® Minor Major ® Minor
RANGE DATA UNITS - m m
RANGE QUANTIZATION - (1) (1)
ACCURACY (STRONG SIGNAL) m 15 15
MAX UNAMBIGUOUS RANGE km 45 000 45 000
TRANSPONDER BW MHz (1) (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

4.  UNDER JO NT NMANAGEMENT OF UKRAI NE AND RUSSI A

3.  NOTI RECOMVENDED BY CCSDS

6445-4713

CCSDS 411 G-3

Page 4.3-18

May 1997




CLTC TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| - \yE|NAN ICB STATION XIAMEN ICB STATION
GENERAL

STATION DESIGNATION - Weinan ICB Station Xiamen ICB Station

LOCATION(S) - Weinan, China Xiamen, China

DIAMETER m 15 15

FREQUENCY STD

STANDARD TYPE Name Rubidium Oscillator Rubidium Oscillator

STANDARD MEG Name Xinghua Instrument Factory Xinghua Instrument Factory

STABILITY AT: valan Draft vahane Draft
1- SECOND D/ 1x 1011 (1) 1x 1011 (1)
1-HOUR Di/f 1) 1) (1) (1)
1- DAY (24 HOURS) Df/f 1) 1x1012 (1) 1x1012
1- MONTH Di/f (1) (1) (1) (1)

REF FREQS PHASE NOISE St (M 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1) (1) (1)
10 Hz OFFSET dBc/Hz 1) 1) (1) 1)
100 Hz OFFSET dBc/Hz (1) 1) (1) (1)
1000 Hz OFFSET dBc/Hz 1) (1) (1) (1)

REF FREQS AVAILABLE MHz 5 5

MAX STA-TO-STA OFFSET Hz None None
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name CSAO CSAO

REFERENCE TIME Name NTC NTC

TIME CODE EPOCH Yr None None

CCSDS
TIME CODES AVAILABLE None None
Codes

MAX TIME RESOLUTION s None None

TIME TRANSFER METHOD Name BPL BPL

MAX TRANS ERROR REF p-sec 10 10

MAX OFFSET FROM REF p-sec 30 30

MAX OFFSET MEAS ERROR p-sec [€)) (1)

MAX STA-TO-STA OFFSET p-sec 50 50

TIMING SIGNALS AVAILABLE | pulse/s 1, 1/60 1, 1/60

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. UNDER JO NT MANAGEMENT COF UKRAI NE AND RUSSI A 5.

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.
UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

NOT RECOMVENDED BY CCSDS

6445-4714

CCSDS 411 G-3

Page 4.3-19

May 1997



CLTC TRACKING SYSTEM

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITSI - \yE|NAN ICB STATION XIAMEN ICB STATION
GENERAL
STATION DESIGNATION - Weinan ICB Station Xiamen ICB Station
LOCATION(S) - Weinan, China Xiamen, China
DIAMETER m 15 15
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name China China
LOCATION, CITY Name Weinan Xiamen
LONGITUDE (site 1/site 2/site 3) |[d, m, s 110E 118 E
LATITUDE (site 1/site 2/site 3) d,m,s 34 N 24 N
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - 0 deg - 360 deg (No Limit) 0 deg - 360 deg (No Limit)
TRACKING SPEED RANGE deg/s Az:0.01-5;El:0.01-3 Az:0.01-5;El:0.01-3
MAX TRACK ACCELERATION deg/s 2 Az:1.5; El: 0.7 Az: 1.5; El: 0.7
TYPE OF POINTING Type Autotrack, Manual, Predicts, Program Autotrack, Manual, Predicts, Program
POINTING ACCURACY deg 0.025 0.025
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 3 3
SUPPORT
TRANSMIT FREQ BAND(S) GHz 5.925 - 6.425 5.925 - 6.425
RECEIVE FREQ BAND(S) GHz 3.7-4.2 3.7-4.2
ACQ AID FREQ BAND(S) GHz 3.7-4.2 3.7-4.2
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES
6. UNDER JO NT MANAGEMENT OF UKRAI NE AND RUSSI A

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

BASED UPON GECDETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-4715

CCSDS 411 G-3

Page 4.3-20

May 1997



CNES TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS KERGUELEN

GENERAL

STATION DESIGNATION - Kerguelen

LOCATION(S) - Kerguelen Islands

DIAMETER m 10
TRANSMIT

FREQUENCIES MHz 2025 - 2110

FREQUENCY RESOLUTION Hz 1

RF FREQ STABILITY @ 1 Hr Df/f 3.10° @ 1 sec

TRANSMIT POWER 1 w 10 - 1000

EIRP RANGE 1 dBW 51-72

TRANSMIT POWER 2 w None

EIRP RANGE 2 dBW None

POLARIZATION - RCP or LCP

ANTENNA GAIN dBi 44

ANTENNA BEAMWIDTH (-3 dB) deg 0.8

ANTENNA ELLIPTICITY dB (1)

RF FREQ SWEEP RANGE kHz + 150

MIN FREQ SWEEP RATE Hz/s 5000

MAX FREQ SWEEP RATE kHz/s 50

PROGRAMMED UPLINK FREQ | Yes/No YES
COMMAND

RF CARRIER MOD TYPE - PM

RF CARRIER MOD INDEX RNG | Rad Pk 02-2

SUBCARRIER FREQUENCY(S) Hz 2000, 4000, 8000, 16 000

SUBCARRIER STEP SIZE Hz 2000, 4000, 8000

SUBCARRIER FREQ STABILITY | ppm 51 @ 1 year

SUBCARRIER WAVEFORM Sin/Sq Sine

SUBCARRIER MOD TYPE - PSK, FSK2

SUBCARRIER/BIT RATE LIMIT - <1024

BIT RATE RANGE b/s 4000/2N; h=0,1....9

FORMATS AVAILABLE - NRZ-L,M; Bi-f-L, M

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-3078

CCSDS 411 G-3

Page 4.4-1

May 1997



CNES TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS KERGUELEN
GENERAL

STATION DESIGNATION - Kerguelen
LOCATION(S) - Kerguelen Islands
DIAMETER m 10

RECEIVE

FREQUENCIES MHz 2200 - 2290
FREQUENCY RESOLUTION Hz 10
ANTENNA GAIN @ 45 deg dBi 45
SYS NOISE TEMP @ ZENITH K 158
GI/T @ 45 deg dB 23
ANTENNA BEAMWIDTH (-3 dB) deg RCP and LCP
ANTENNA ELLIPTICITY daB 0.8

L.O. REF FREQ STAB @ 1 Hr Df/f 5x 107
RCVR AGC DYNAMIC RANGE dB 80

RCVR THRESHOLD @ 2 Blo Hz dBm -147.9in 2Blo =30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K
RCVR LOOP TYPE (ADAPT, FIX) - Fix

RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz + 15; +£50; + 150
MIN ACQ SWEEP RATE Hz/s 1000

MAX ACQ SWEEP RATE kHz/s 100
ACQ SWEEP STEP SIZE Hz 1
PROGRAMMED L.O. Yes/No Yes

TELEMETRY

MODULATION TYPE(S) - PM/ (PM, PSK/PM, FM) PM, AM
MODULATION FORMAT(S) - Bi-f-L M NRZ- L, M
MOD INDEX RANGE Rad Pk 0.1-16
SUBCARRIER FREQ RANGE kHz 0.1-500
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 8 bps - 1 Mbps
SUBCARRIER/SYM RATE LIMIT - £1024
ARRAYS WITH STATIONS - 1)
CHANNEL DECODING Type @)

DATA FORMAT

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-3079

CCSDS411G-3

Page 4.4-2

May 1997



CNES TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS KERGUELEN

GENERAL

STATION DESIGNATION - Kerguelen

LOCATION(S) - Kerguelen Islands

DIAMETER m 10

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2110

RECEIVE FREQUENCIES MHz 2200 - 2290

TURNAROUND FREQ RATIO - 240/ 221
DOPPLER

COHERENT/NON-COHERENT - Either

COUNTER RESOLUTION Cycles 0.1

MAX DOPPLER FREQ SHIFT MHz +0.2

DOPPLER BIAS FREQ MHz 60

DRIFT Di/f 2x1011

OUTPUT EQUATION - Bias Freq + (240 /221) (fup) (-2 Vv/c)

DIRECTION INDICATOR - +Df=-Dr
RANGING

COHERENT/NON-COHERENT - Either

RANGE CODE WAVEFORM Sin/Sq Sine

EARTH STATION MOD INDEX Rad Pk Major £ 1.5; Minor £ 1.5

RANGE CODE FREQ RATIO - 5:1; 41

MAJOR CODE FREQ(S) kHz 100

MINOR CODE FREQ(S) kHz 20, 16 (0.8, 0.16, 0.032, 0.008 on 16 kHz)

MIN RECEIVED CARRIER SNR dB -20 @ 500 kHz IF BW

MIN REQ CODE PWR/No dB-Hz Major 3 25; Minor 3 20

CODE INTEGRATION TIME s 05-25

ACQUISITION SEQUENCE - seq; Major Code First

RANGE DATA UNITS - Nanoseconds

RANGE QUANTIZATION - 2ns

ACCURACY (STRONG SIGNAL) m 15

MAX UNAMBIGUOUS RANGE km 18 750

TRANSPONDER BW MHz 303

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMMVENDED BY CCSDS

6445-3080

CCSDS 411 G-3

Page 4.4-3

May 1997



FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

CNES TRACKING SYSTEM

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS KERGUELEN
GENERAL

STATION DESIGNATION - Kerguelen

LOCATION(S) - Kerguelen Islands

DIAMETER m 10

FREQUENCY STD

STANDARD TYPE Name Cesium

STANDARD MFG Name Oscillogquartz

STABILITY AT: VéArIiIz?nnce Drift VaArIiIz?nnce Drift
1- SECOND Df/f 1) (1)
1-HOUR Di/f 1) +2x1011
1 - DAY (24 HOURS) Df/f (1) (1)
1-MONTH Df/f (1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz @) 1)
10 Hz OFFSET dBc/Hz -102 (1)
100 Hz OFFSET dBc/Hz -136 Q)
1000 Hz OFFSET dBc/Hz -154 (1)

REF FREQS AVAILABLE MHz 1,5,10

MAX STA-TO-STA OFFSET Hz 1x10% @ 5 MHz
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO

REFERENCE TIME Name uTC

TIME CODE EPOCH Yr 1 January 1958

CCSDS
TIME CODES AVAILABLE 1)
Codes

MAX TIME RESOLUTION s 1x10°3

TIME TRANSFER METHOD Name GPS

MAX TRANS ERROR REF p-sec £0.1

MAX OFFSET FROM REF p-sec +50

MAX OFFSET MEAS ERROR p-sec +1x1072

MAX STA-TO-STA OFFSET p-sec 100

TIMING SIGNALS AVAILABLE pulse/s from 1 x 103 to 100 days

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOTr RECOMVENDED BY CCSDS

6445-3081

CCSDS 411 G-3

Page4.4-4

May 1997




CNES TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS KERGUELEN
GENERAL
STATION DESIGNATION - Kerguelen
LOCATION(S) - Kerguelen Islands
DIAMETER m 10
GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Kerguelen Islands, France
LOCATION, CITY Name Port Aux Francais
LONGITUDE (site 1/site 2/site 3) |[d, m, s 70,15,25 E
LATITUDE (site 1/site 2/site 3) dm,s 49,21,10S

MECHANICAL
TYPE OF MOUNT - AZ - EL
AZIMUTH LIMITATIONS - + 360 (Ref. N)
TRACKING SPEED RANGE deg/s 0-15
MAX TRACK ACCELERATION deg/s?2 15
TYPE OF POINTING Type Autotrack, Manual, Predict
POINTING ACCURACY deg 0.13
MIN TRANSMIT ELEV ANGLE deg 5
MIN RECEIVE ELEV ANGLE deg 0-2
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.11
RECEIVE FREQ BAND(S) GHz 2.2-2.29
ACQ AID FREQ BAND(S) GHz 2.2-2.29
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOI RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-3082

CCSDS411G-3

Page 4.4-5

May 1997



CNES TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS AUSSAGUEL KOUROU

GENERAL

STATION DESIGNATION - Aussaguel 11 Kourou 11

LOCATION(S) - Toulouse, France Kourou, French Guyana

DIAMETER m 11 11
TRANSMIT

FREQUENCIES MHz 2025 - 2110 2025 - 2110

FREQUENCY RESOLUTION Hz 10 10

RF FREQ STABILITY @ 1 Hr Df/f 3x107° @ 1 sec 3x107° @ 1 sec

TRANSMIT POWER 1 W 10 - 1000 10 - 1000

EIRP RANGE 1 dBW 51-71 51-71

TRANSMIT POWER 2 W None None

EIRP RANGE 2 dBW None None

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 44.5 44.5

ANTENNA BEAMWIDTH (-3 dB) deg 0.75 0.75

ANTENNA ELLIPTICITY dB 1) @

RF FREQ SWEEP RANGE kHz + 150 + 150

MIN FREQ SWEEP RATE Hz/s 1000 1000

MAX FREQ SWEEP RATE kHz/s 100 100

PROGRAMMED UPLINK FREQ Yes/No Yes Yes
COMMAND

RF CARRIER MOD TYPE - PM PM

RF CARRIER MOD INDEX RNG | Rad Pk 0.1-2 0.1-2

SUBCARRIER FREQUENCY(S) Hz 2000, 4000, 8000, 16 000 2000, 4000, 8000, 16 000

SUBCARRIER STEP SIZE Hz 2000, 4000, 8000 2000, 4000, 8000

SUBCARRIER FREQ STABILITY ppm +51@1yr +51@1yr

SUBCARRIER WAVEFORM Sin/Sq Sine Sine

SUBCARRIER MOD TYPE - PSK PSK

SUBCARRIER/BIT RATE LIMIT - £ 256; Coh + 10 deg £ 256; Coh + 10 deg

BIT RATE RANGE b/s 2000/2N; h=0,1,2....8 2000/2M; h=0,1,2....8

FORMATS AVAILABLE

NRZ-L,M; Bi-f-L,M

NRZ-L,M; Bi-f-L,M

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3064

CCSDS 411 G-3

Page 4.1-6

May 1997



CNES TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS AUSSAGUEL KOUROU
GENERAL

STATION DESIGNATION - Aussaguel 11 Kourou 11
LOCATION(S) - Toulouse, France Kourou, French Guyana
DIAMETER m 11 11

RECEIVE

FREQUENCIES MHz 2200 - 2290 2200 - 2290
FREQUENCY RESOLUTION Hz 10 10
ANTENNA GAIN @ 45 deg dBi 46.4 46.4
SYS NOISE TEMP @ ZENITH K 250 250
G/T @ 45 deg daB 225 225
POLARIZATION - RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.75 0.75
ANTENNA ELLIPTICITY dB ) @)

L.O. REF FREQ STAB @ 1 Hr Df/f 5x 100 5x 10
RCVR AGC DYNAMIC RANGE daB 80 80

RCVR THRESHOLD @ 2 Blo Hz dBm -147 in 2 Blo = 100 Hz -147 in 2 Blo = 100 Hz
RCVR LOOP BANDWIDTHS Hz 100, 300, 1K 100, 300, 1K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix

RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 15, +50, + 150 + 15, +50, + 150
MIN ACQ SWEEP RATE Hz/s 1000 1000

MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz 1 1
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - PCM/PM; PCM/PSK/PM; PCM/FM; PM - Analog | PCM/PM; PCM/PSK/PM; PCM/FM; PM - Analog
MODULATION FORMAT(S) - NRZ-L,M;Bi-f -L,M NRZ-L,M;Bi-f -L,M
MOD INDEX RANGE Rad Pk 0.1-1.6 0.1-1.6
SUBCARRIER FREQ RANGE kHz 0.1 -500 0.1-500
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 8 - 50 000 8 - 50 000
SUBCARRIER/SYM RATE LIMIT - £ 1024 £1024
ARRAYS WITH STATIONS - 1) (1)
CHANNEL DECODING Type (1) (1)

DATA FORMAT

@)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3065

CCSDS 411 G-3

Page 4.4-7

May 1997



CNES TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS AUSSAGUEL KOUROU

GENERAL

STATION DESIGNATION - Aussaguel 11 Kourou 11

LOCATION(S) - Toulouse, France Kourou, French Guyana

DIAMETER m 11 11

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2110 2025 - 2110

RECEIVE FREQUENCIES MHz 2200 - 2290 2200 - 2290

TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER

COHERENT/NON-COHERENT - Either Either

COUNTER RESOLUTION Cycles 0.1 0.1

MAX DOPPLER FREQ SHIFT MHz +0.15 +0.15

DOPPLER BIAS FREQ MHz 59.3 59.3

DRIFT DF/f 5x 10t 5x1071!

OUTPUT EQUATION - Bias Freq + (240 / 221) (fup) (-2 v/ c) Bias Freq + (240 / 221) (fup) (-2 v/ c)

DIRECTION INDICATOR - + Df = -Dr +Df = -Dr
RANGING

COHERENT/NON-COHERENT - Either Either

RANGE CODE WAVEFORM Sin/Sq Sine Sine

EARTH STATION MOD INDEX Rad Pk Major £ 1.5; Minor £ 1 Major £ 1.5; Minor £ 1

RANGE CODE FREQ RATIO - 5:1; 41 5:1; 4:1

MAJOR CODE FREQ(S) kHz 100 100

MINOR CODE FREQ(S) kHz 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz) 20, 16, (0.8, 0.16, 0.032, 0.008 on 16 kHz)

MIN RECEIVED CARRIER SNR dB -20 @ IF BW =500 kHz -20 @ IF BW =500 kHz

MIN REQ CODE PWR/No dB-Hz Major 3 25; Minor 3 20 Major 3 25; Minor 3 20

CODE INTEGRATION TIME S 0.5-25 05-25

ACQUISITION SEQUENCE - Seq; Major Code First Seq; Major Code First

RANGE DATA UNITS - Nanoseconds Nanoseconds

RANGE QUANTIZATION - 2ns 2ns

ACCURACY (STRONG SIGNAL) m 15 15

MAX UNAMBIGUOUS RANGE km 18 750 18 750

TRANSPONDER BW MHz 203 303

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-3066

CCSDS411 G-3

Page 4.4-8

May 1997




CNES TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS| UNITS AUSSAGUEL KOUROU
GENERAL
STATION DESIGNATION - Aussaguel 11 Kourou 11
LOCATION(S) - Toulouse, France Kourou, French Guyana
DIAMETER m 11 11
FREQUENCY STD
STANDARD TYPE Name Rubidium Rubidium
STANDARD MFG Name Rhode and Schwarz Rhode and Schwarz
STABILITY AT: Ve'lArIiIe;dnnce Drift Véol\’lilaannce Drift
1- SECOND Df/f 5x 10-12 1) +5x 1012 (1)
1-HOUR Df/f 1) +1x1012 (1) +1x10712
1- DAY (24 HOURS) Di/f 1) +5x1012 (1) +5x1012
1- MONTH Di/f (1) +5x1012 (1) +5x 1012
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1)
10 Hz OFFSET dBc/Hz -102 -102
100 Hz OFFSET dBc/Hz -136 -136
1000 Hz OFFSET dBc/Hz -154 -154
REF FREQS AVAILABLE MHz 1,5,10 1,5,10
MAX STA-TO-STA OFFSET Hz 1x10% @ 5 MHz 1x 104 @ 5 MHz
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTc uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS
TIME CODES AVAILABLE 1) 1)
Codes
MAX TIME RESOLUTION s 1x103 1x1073
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec +0.1 +0.1
MAX OFFSET FROM REF p-sec +50 +50
MAX OFFSET MEAS ERROR p-sec +0.01 +0.01
MAX STA-TO-STA OFFSET p-sec 100 100
TIMING SIGNALS AVAILABLE | pulse/s from 1 x 103 to 100 days from 1 x 1073 to 100 days

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS
6445-3067

CCSDS 411 G-3

Page 4.4-9

May 1997



CNES TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS AUSSAGUEL KOUROU
GENERAL
STATION DESIGNATION - Aussaguel 11 Kourou 11
LOCATION(S) - Toulouse, France Kourou, French Guyana
DIAMETER m 11 11
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Aussaguel Kourou
LOCATION, CITY Name Toulouse, France Kourou, French Guyana
LONGITUDE (site 1/site 2/site 3) |d, m, s 1,29,57E 307,21, 38E
LATITUDE (site 1/site 2/site 3) dm,s 43, 25,43 N 5,05,55N
MECHANICAL
TYPE OF MOUNT
AZIMUTH LIMITATIONS - Az - El Az - El
TRACKING SPEED RANGE - + 349 + 349
MAX TRACK ACCELERATION deg/s 0-15 0-15
TYPE OF POINTING deg/s? 20 20
POINTING ACCURACY Type Autotrack, Manual, Predict Autotrack, Manual, Predict
MIN TRANSMIT ELEV ANGLE deg 0.13 0.13
MIN RECEIVE ELEV ANGLE deg 5 5
deg 0-4 0-81
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.11 2.025-2.11
RECEIVE FREQ BAND(S) GHz 22-2.29 22-2.29
ACQ AID FREQ BAND(S) GHz 1) @)
MISSION CATEGORIES Cat A A
1. CAPABILITY OR DATA IS NOT AVAI LABLE 2. SOVE LIMTATIONS APPLY TO THIS CAPABILITY 3. NOT RECOVMENDED BY CCSDS
4, BASED UPON GEOCENTRI C COORDI NATES 5. BASED UPON GECDETI C COORDI NATES 64454007

CCSDS411G-3 Page 4.4-10 May 1997




CRL TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS | UNITS KASHIMA(2) KASHIMA(2)
GENERAL
STATION DESIGNATION - Kashima CS 10 Kashima 11
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 10 11
TRANSMIT Receive Only
FREQUENCIES MHz 5900 - 6400
FREQUENCY RESOLUTION Hz 1)
RF FREQ STABILITY @ 1 Hr Df/f 0.01
TRANSMIT POWER 1 w 8.5-135
EIRP RANGE 1 dBwW 64 - 76
TRANSMIT POWER 2 w None
EIRP RANGE 2 dBW None
POLARIZATION - LCP
ANTENNA GAIN dBi 54.7
ANTENNA BEAMWIDTH (-3 dB) deg 0.4
ANTENNA ELLIPTICITY dB (1)
RF FREQ SWEEP RANGE kHz 1)
MIN FREQ SWEEP RATE Hz/s 1)
MAX FREQ SWEEP RATE kHz/s (1)
PROGRAMMED UPLINK FREQ | Yes/No 1)
COMMAND None

RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.4
SUBCARRIER FREQUENCY(S) Hz 16 000
SUBCARRIER STEP SIZE Hz (1)
SUBCARRIER FREQ STABILITY | ppm 1)
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - (1)
SUBCARRIER/BIT RATE LIMIT - Q)
BIT RATE RANGE b/s 125
FORMATS AVAILABLE - NRZ - M

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4400

CCSDS 411 G-3

Page 4.5-1

May 1997



CRL TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

KASHIMA(2) KASHIMA(2)
GENERAL
STATION DESIGNATION - Kashima CS 10 Kashima 11
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 10 11
RECEIVE
FREQUENCIES MHz 3700 - 4200 2200 - 2320
FREQUENCY RESOLUTION Hz (1) 1)
ANTENNA GAIN @ 45 deg dBi 53.5 (1)
SYS NOISE TEMP @ ZENITH K (1) (1)
GIT @ 45 deg dB 32.9 24
POLARIZATION - RCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.37 (1)
ANTENNA ELLIPTICITY dB 1) ()
L.O. REF FREQ STAB @ 1 Hr Dfff (1) (1)
RCVR AGC DYNAMIC RANGE dB €)) (1)
RCVR THRESHOLD @ 2 Blo Hz | dBm (1) [€))
RCVR LOOP BANDWIDTHS Hz (1) (1)
RCVR LOOP TYPE (ADAPT, FIX) - (1) (1)
RCVR PLL ORDER(S) No. (1) (1)
ACQ SWEEP RANGE kHz (1) (2)
MIN ACQ SWEEP RATE Hz/s (1) (1)
MAX ACQ SWEEP RATE kHz/s € (1)
ACQ SWEEP STEP SIZE Hz (1) (1)
PROGRAMMED L.O. Yes/No (1) (1)
TELEMETRY None
MODULATION TYPE(S) - PM
MODULATION FORMAT(S) - Bi-f-L
MOD INDEX RANGE Rad Pk 0.8
SUBCARRIER FREQ RANGE kHz 256
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 512
SUBCARRIER/SYM RATE LIMIT - (1)
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type 1)

DATA FORMAT

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY

NOT RECOMVENDED BY CCSDS

6445-4401

CCSDS 411 G-3

Page 4.5-2

May 1997



CRL TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KASHIMAQ) KASHIMA®D)
GENERAL
STATION DESIGNATION - Kashima CS 10 Kashima 11
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 10 11
FREQUENCIES
TRANSMIT FREQUENCIES MHz 5900 - 6400 None
RECEIVE FREQUENCIES MHz 5100 - 5300 136 - 136.605, 2200 - 2320
TURNAROUND FREQ RATIO - 1.56 (1)
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING
COHERENT/NON-COHERENT - (1)
RANGE CODE WAVEFORM Sin/Sq 1)
EARTH STATION MOD INDEX | Rad Pk 1
RANGE CODE FREQ RATIO - (1)
MAJOR CODE FREQ(S) kHz 500, 100, 20
MINOR CODE FREQ(S) kHz 100 - 0.01
MIN RECEIVED CARRIER SNR dB 64
MIN REQ CODE PWR/No dB-Hz 51
CODE INTEGRATION TIME s (1)
ACQUISITION SEQUENCE - )
RANGE DATA UNITS - 1)
RANGE QUANTIZATION - (1)
ACCURACY (STRONG SIGNAL) m )
MAX UNAMBIGUOUS RANGE km 1)
TRANSPONDER BW MHz 1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4402

CCSDS 411 G-3

Page 4.5-3 May 1997



CRL TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

CHARACTERISTICS KASHIMA®) KASHIMA®)
GENERAL
STATION DESIGNATION - Kashima CS 10 Kashima 11
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 10 11
FREQUENCY STD Data Not Available
STANDARD TYPE Name (1)
STANDARD MFG Name (1)
STABILITY AT: Veﬁlile?nnce Drift Vzﬁlilaannce Drift
1 - SECOND Dil/f (1) (1)
1-HOUR Df/f (1) (1)
1- DAY (24 HOURS) Df/f (1) 1)
1- MONTH Df/f (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1)
10 Hz OFFSET dBc/Hz 1) 1)
100 Hz OFFSET dBc/Hz (1) (1)
1000 Hz OFFSET dBc/Hz (1) (1)
REF FREQS AVAILABLE MHz
MAX STA-TO-STA OFFSET Hz
TIMING SYSTEM Data Not Available (1)
MASTER REFERENCE AGENCY| Name (1)
REFERENCE TIME Name (1)
TIME CODE EPOCH Yr (1)
CCSDS
TIME CODES AVAILABLE 1)
Codes
MAX TIME RESOLUTION s (1)
TIME TRANSFER METHOD Name (1)
MAX TRANS ERROR REF p-sec (1)
MAX OFFSET FROM REF p-sec (1)
MAX OFFSET MEAS ERROR p-sec 1)
MAX STA-TO-STA OFFSET p-sec (1)
TIMING SIGNALS AVAILABLE pulse/s (1)

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4403

CCSDS411G-3

Page4.5-4

May 1997



CRL TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS Kashima(® KASH'MA(Z)
GENERAL
STATION DESIGNATION - Kashima CS 10 Kashima 11
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 10 11
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Japan Japan
LOCATION, CITY Name Kashima Kashima
LONGITUDE (site 1/site 2/site 3) |d, m, s 140, 40,00 E 140, 39, 38
LATITUDE (site 1/site 2/site 3) d,m,s 35,57,12 N 35,57, 11
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - 125 - 195, 185 - 245 + 360
TRACKING SPEED RANGE deg/s 0.005-0.1 0-5
MAX TRACK ACCELERATION deg/s2 0.1 25
TYPE OF POINTING Type Autotrack, Predict Predict
POINTING ACCURACY deg (1) + 0.005
MIN TRANSMIT ELEV ANGLE deg -1 1)
MIN RECEIVE ELEV ANGLE deg -1 -2
SUPPORT

TRANSMIT FREQ BAND(S) GHz 59-6.4 Receive Only
RECEIVE FREQ BAND(S) GHz 5.1-5.3 0.136,2.2-2.3
ACQ AID FREQ BAND(S) GHz 1) @)
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMMVENDED BY CCSDS

6445-4404

CCSDS 411 G-3

Page 4.5-5

May 1997



CRL TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KASHIMA®) KASHIMA®)
GENERAL
STATION DESIGNATION - Kashima BS 13 Kashima 26
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 13 26
TRANSMIT Receive VLBI Only
FREQUENCIES MHz 14 000 - 14 500
FREQUENCY RESOLUTION Hz (1)
RF FREQ STABILITY @ 1 Hr Df/f 1
TRANSMIT POWER 1 w 05-2K
EIRP RANGE 1 dBW 60 - 96.2
TRANSMIT POWER 2 w None
EIRP RANGE 2 dBW None
POLARIZATION - LIN
ANTENNA GAIN dBi 63.2
ANTENNA BEAMWIDTH (-3 dB) deg 0.1
ANTENNA ELLIPTICITY dB (2)
RF FREQ SWEEP RANGE kHz (1)
MIN FREQ SWEEP RATE Hz/s (1)
MAX FREQ SWEEP RATE kHz/s (1)
PROGRAMMED UPLINK FREQ | Yes/No (1)
COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY | ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE bls
FORMATS AVAILABLE -
1. CAPABI LI TY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS
6445-4410

CCSDS 411 G-3 Page 4.5-6 May 1997



CRL TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS KASHIMA(®) KASHIMA(2)
GENERAL
STATION DESIGNATION - Kashima BS 13 Kashima 26
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 13
RECEIVE VLBI Only
FREQUENCIES MHz 11 700 - 12 200 2200 - 2320 8180 - 8600
FREQUENCY RESOLUTION Hz (1) (1) (1)
ANTENNA GAIN @ 45 deg dBi 62.2 52.8 64.5
SYS NOISE TEMP @ ZENITH K (1) (1) (1)
GIT @ 45 deg dB 335 30.5 41.2
POLARIZATION - LIN RCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.12 0.29 0.079
ANTENNA ELLIPTICITY dB (1) (1) (1)
L.O. REF FREQ STAB @ 1 Hr Di/f (1) 1x108 @ 10sec | 1x 108 @ 10 sec
RCVR AGC DYNAMIC RANGE dB 1) (1) (1)
RCVR THRESHOLD @ 2BloHz | dBm (1) @) (1)
RCVR LOOP BANDWIDTHS Hz (1) Open Loop Open Loop
RCVR LOOP TYPE (ADAPT, FIX) - (1) (1) 1)
RCVR PLL ORDER(S) No. 1) 1) (1)
ACQ SWEEP RANGE kHz €)) (1) 1)
MIN ACQ SWEEP RATE Hz/s (1) ) (1)
MAX ACQ SWEEP RATE kHz/s (1) @) (1)
ACQ SWEEP STEP SIZE Hz (1) (1) 1)
PROGRAMMED L.O. Yes/No (1) 1) (1)
TELEMETRY None
MODULATION TYPE(S) - PM
MODULATION FORMAT(S) - Bi-f-L
MOD INDEX RANGE Rad Pk 0.8
SUBCARRIER FREQ RANGE kHz 256
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 512
SUBCARRIER/SYM RATE LIMIT - 1)
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type (1)

DATA FORMAT

@

1. CAPABILITY OR DATA IS NOT AVAI LABLE

2.

SOVE LI M TATIONS APPLY TO THI'S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4411

CCSDS 411 G-3

Page 4.5-7

May 1997



CRL TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS | UNITS KASHIMA(2) KASHIMA(2)

GENERAL

STATION DESIGNATION - Kashima BS 13 Kashima 26

LOCATION(S) - Kashima, Japan Kashima, Japan

DIAMETER m 13 26

FREQUENCIES

TRANSMIT FREQUENCIES MHz 14 000 - 14 500 None

RECEIVE FREQUENCIES MHz 11 700 - 12 200 2200 - 2300, 8180 - 8600

TURNAROUND FREQ RATIO - 1.2 240/ 221
DOPPLER None None, VLBI Only

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None, VLBI Only

COHERENT/NON-COHERENT - Non - Coherent

RANGE CODE WAVEFORM Sin/Sq Sine

EARTH STATION MOD INDEX | Rad Pk 1

RANGE CODE FREQ RATIO - (1)

MAJOR CODE FREQ(S) kHz 100, 20

MINOR CODE FREQ(S) kHz (1)

MIN RECEIVED CARRIER SNR dB (1)

MIN REQ CODE PWR/No dB-Hz 1)

CODE INTEGRATION TIME s (1)

ACQUISITION SEQUENCE - @)

RANGE DATA UNITS - 1)

RANGE QUANTIZATION - (1)

ACCURACY (STRONG SIGNAL) m @)

MAX UNAMBIGUOUS RANGE km 1)

TRANSPONDER BW MHz (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOT RECOMVENDED BY CCSDS

6445-4412

CCSDS 411 G-3

Page 4.5-8

May 1997



CRL TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS] BT KASHIMA(2) KASHIMAR)
GENERAL
STATION DESIGNATION - Kashima BS 13 Kashima 26
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 13
FREQUENCY STD Data Not Available
STANDARD TYPE Name Hydrogen Maser
STANDARD MFG Name Anritsu Co.
STABILITY AT: yallan Drift vahan Drift
1-SECOND Df/f 1x1013 (1)
1- HOUR Df/f (1) +1x1015
1- DAY (24 HOURS) Df/f 1) +1x1014
1- MONTH Di/f (1) )
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz
10 Hz OFFSET dBc/Hz
100 Hz OFFSET dBc/Hz
1000 Hz OFFSET dBc/Hz
REF FREQS AVAILABLE MHz 10
MAX STA-TO-STA OFFSET Hz
TIMING SYSTEM Data Not Available Cesium Beam
MASTER REFERENCE AGENCY| Name DCRL or USNO
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr 1)
CCSDS
TIME CODES AVAILABLE (€]
Codes
MAX TIME RESOLUTION s 6N}
TIME TRANSFER METHOD Name GPS
MAX TRANS ERROR REF p-sec 1
MAX OFFSET FROM REF p-sec 5
MAX OFFSET MEAS ERROR p-sec 1)
MAX STA-TO-STA OFFSET p-sec )
TIMING SIGNALS AVAILABLE pulse/s 6N}

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOTr RECOMVENDED BY CCSDS

6445-4413

CCSDS 411 G-3

Page 4.5-9

May 1997



CRL TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

CHARACTERISTICS [UNITS

SUBNETWORK OR STATION

Kashima(2) KASHIMAR)
GENERAL
STATION DESIGNATION - Kashima BS 13 Kashima 26
LOCATION(S) - Kashima, Japan Kashima, Japan
DIAMETER m 13 26
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Japan Japan
LOCATION, CITY Name Kashima Kashima
LONGITUDE (site 1/site 2/site 3) |d, m, s 140, 39,57 E 140, 39, 58
LATITUDE (site 1/site 2/site 3) d,m,s 35,57,11 N 35, 57,03
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - +185 + 355
TRACKING SPEED RANGE deg/s 0-05 0-1
MAX TRACK ACCELERATION deg/s2 1.1 1
TYPE OF POINTING Type Autotrack, Predict Predict
POINTING ACCURACY deg +0.01 +0.001
MIN TRANSMIT ELEV ANGLE deg -1 No Transmit
MIN RECEIVE ELEV ANGLE deg -1 5
SUPPORT

TRANSMIT FREQ BAND(S) GHz 14-145 Receive Only
RECEIVE FREQ BAND(S) GHz 11.7-12.2 2.2-2.3,82-86
ACQ AID FREQ BAND(S) GHz 1) (1)
MISSION CATEGORIES Cat A VLBI Only

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2. SOVE LIM TATIONS APPLY TO THI' S CAPABI LI TY

5.  BASED UPON GEQDETI C COORDI NATES

NOT RECOMVENDED BY CCSDS

6445-4414

CCSDS 411 G-3

Page 4.5-10

May 1997




CRL TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KASHIMA®
GENERAL
STATION DESIGNATION - Kashima 34
LOCATION(S) - Kashima, Japan
DIAMETER m 34
TRANSMIT Receive Only
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQ STABILITY @ 1 Hr Df/f
TRANSMIT POWER 1 w
EIRP RANGE 1 dBW
TRANSMIT POWER 2 w
EIRP RANGE 2 dBW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hz/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ | Yes/No
COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4405

CCSDS411 G-3

Page 4.5.11

May 1997



CRL TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KASHIMA®)
GENERAL
STATION DESIGNATION - Kashima 34
LOCATION(S) - Kashima, Japan
DIAMETER m 34
RECEIVE
FREQUENCIES MHz 2150 - 2350 8180 - 8600
FREQUENCY RESOLUTION Hz (1) @)
ANTENNA GAIN @ 45 deg dBi 56 67
SYS NOISE TEMP @ ZENITH K Q) Q)
G/T @ 45 deg dB 38 50
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.27 0.07
ANTENNA ELLIPTICITY dB 1) @
L.O. REF FREQ STAB @ 1 Hr Df/f (1) (1)
RCVR AGC DYNAMIC RANGE dB Q) Q)
RCVR THRESHOLD @ 2 Blo Hz | dBm (1) (1)
RCVR LOOP BANDWIDTHS Hz Q) (1)
RCVR LOOP TYPE (ADAPT, FIX) - (1) (1)
RCVR PLL ORDER(S) No. 1) (1)
ACQ SWEEP RANGE kHz (2) (1)
MIN ACQ SWEEP RATE Hz/s Q) Q)
MAX ACQ SWEEP RATE kHz/s (1) (1)
ACQ SWEEP STEP SIZE Hz (1) (1)
PROGRAMMED L.O. Yes/No Q) Q)
TELEMETRY None
MODULATION TYPE(S) -
MODULATION FORMAT(S) -
MOD INDEX RANGE Rad Pk
SUBCARRIER FREQ RANGE kHz
SUBCARRIER WAVEFORM Sin/Sq
SYMBOL RATE RANGE sls
SUBCARRIER/SYM RATE LIMIT -
ARRAYS WITH STATIONS -
CHANNEL DECODING Type
DATA FORMAT -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATIONS APPLY TO THI' S CAPABI LI TY

3.  NOT RECOMVENDED BY CCSDS

6445-4406

CCSDS 411 G-3

Page 4.5-12

May 1997



CRL TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS KASHIMA®)
GENERAL

STATION DESIGNATION - Kashima 34

LOCATION(S) - Kashima, Japan

DIAMETER m 34

FREQUENCIES

TRANSMIT FREQUENCIES MHz None

RECEIVE FREQUENCIES MHz 2150 - 2350, 8160 - 860

TURNAROUND FREQ RATIO - Q)
DOPPLER None

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None

COHERENT/NON-COHERENT -

RANGE CODE WAVEFORM Sin/Sq

EARTH STATION MOD INDEX Rad Pk

RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz

MINOR CODE FREQ(S) kHz

MIN RECEIVED CARRIER SNR dB

MIN REQ CODE PWR/No dB-Hz

CODE INTEGRATION TIME S

ACQUISITION SEQUENCE -

RANGE DATA UNITS -

RANGE QUANTIZATION -

ACCURACY (STRONG SIGNAL) m

MAX UNAMBIGUOUS RANGE km

TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATIONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMMENDED BY CCSDS

6445-4407

CCSDS411G-3

Page 4.5-13

May 1997



CRL TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS KASHIMA®)
GENERAL
STATION DESIGNATION - Kashima 34
LOCATION(S) - Kashima, Japan
DIAMETER m 34
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser
STANDARD MFG Name Anritsu Co.
STABILITY AT: Ve'lArIiIe;dnnce Drift Vzﬁlile?nnce Drift
1- SECOND Di/f 1x 1013 (1)
1-HOUR Df/f 1) +3x1015
1 - DAY (24 HOURS) Di/f 1) +1x1014
1- MONTH Df/f (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) 1)
10 Hz OFFSET dBc/Hz (1) (1)
100 Hz OFFSET dBc/Hz (1) 1)
1000 Hz OFFSET dBc/Hz (1) (1)
REF FREQS AVAILABLE MHz 10
MAX STA-TO-STA OFFSET Hz (1)

TIMING SYSTEM Cesium Beam
MASTER REFERENCE AGENCY| Name CRL or USNO
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr (1)

CCSDS
TIME CODES AVAILABLE (1)
Codes
MAX TIME RESOLUTION s (1)
TIME TRANSFER METHOD Name GPS
MAX TRANS ERROR REF p-sec 1
MAX OFFSET FROM REF p-sec 5
MAX OFFSET MEAS ERROR p-sec (1)
MAX STA-TO-STA OFFSET p-sec (1)
TIMING SIGNALS AVAILABLE | pulse/s (1)

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS
6445-4408

CCSDS 411 G-3

Page 4.5-14

May 1997



CRL TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KASHIMA®
GENERAL
STATION DESIGNATION - Kashima 34
LOCATION(S) - Kashima, Japan
DIAMETER m 34
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Japan
LOCATION, CITY Name Kashima
LONGITUDE (site 1/site 2/site 3) |d, m, s 140, 39, 48
LATITUDE (site 1/site 2/site 3) d,m,s 35,57, 10
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - + 359
TRACKING SPEED RANGE deg/s 0-1
MAX TRACK ACCELERATION deg/s2 1
TYPE OF POINTING Type Predict
POINTING ACCURACY deg + 0.002
MIN TRANSMIT ELEV ANGLE deg )
MIN RECEIVE ELEV ANGLE deg 6.0
SUPPORT

TRANSMIT FREQ BAND(S) GHz Receive Only
RECEIVE FREQ BAND(S) GHz 0.3 - 43 (10 Bands)
ACQ AID FREQ BAND(S) GHz (2)
MISSION CATEGORIES Cat VLBI, Radio Astron

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMMVENDED BY CCSDS

6445-4409

CCSDS 411 G-3

Page 4.5-15

May 1997



CSA SATELLITE CONTROL STATIONS

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SASKATOON St-HUBERT
GENERAL
STATION DESIGNATION - Saskatoon St-Hubert
LOCATION(S) - Saskatchewan, Canada Québec, Canada
DIAMETER m 10 10
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 1000 1000
RF FREQ STABILITY @ 1 Hr Df/f <5x 108 <5x108
TRANSMIT POWER 1 w 125 125
EIRP RANGE 1 dBW 42 - 59 41 -59
TRANSMIT POWER 2 W None None
EIRP RANGE 2 dBW None None
POLARIZATION - RHCP, LHCP RHCP, LHCP
ANTENNA GAIN dBi 40 40
ANTENNA BEAMWIDTH (-3 dB) deg 1 1
ANTENNA ELLIPTICITY dB 15 1.5
RF FREQ SWEEP RANGE kHz + 120 + 120
MIN FREQ SWEEP RATE Hz/s 5000 5000
MAX FREQ SWEEP RATE kHz/s 30 30
PROGRAMMED UPLINK FREQ Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0-1 0-1
SUBCARRIER FREQUENCY(S) Hz 16 000 16 000
SUBCARRIER STEP SIZE Hz 0 (Fixed) 0 (Fixed)
SUBCARRIER FREQ STABILITY ppm 10 10
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - BPSK BPSK

SUBCARRIER/BIT RATE LIMIT

1)

1)

BIT RATE RANGE

b/s

500, 1000, 2000, 4000

500, 1000, 2000, 4000

FORMATS AVAILABLE

NRZ - L

NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTI RECOMVENDED BY CCSDS

6445-4789

CCSDS411 G-3

Page 4.6-1

May 1997



CSA SATELLITE CONTROL STATIONS
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS SASKATOON St-HUBERT
GENERAL
STATION DESIGNATION - Saskatoon St-Hubert
LOCATION(S) - Saskatchewan, Canada Québec, Canada
DIAMETER m 10 10
RECEIVE
FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN dBi 40 40
SYS NOISE TEMP @ 5° K 100 100
GIT @5° daB 20 20
POLARIZATION - RHCP, LHCP RHCP, LHCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.92 0.92
ANTENNA ELLIPTICITY daB 15 15
L.O. REF FREQ STAB @ 1 Hr Df/f 5x 102 5x 10°°
RCVR AGC DYNAMIC RANGE daB 100 100
RCVR THRESHOLD @ 2 Blo Hz dBm -150 -150
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1000, 3000, 10 000 30, 100, 300, 1000, 3000, 10 000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 250 + 250
MIN ACQ SWEEP RATE Hz/s 167 167
MAX ACQ SWEEP RATE kHz/s 16 667 16 667
ACQ SWEEP STEP SIZE Hz Factor of 10 Multiplier Factor of 10 Multiplier
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - PM PM
MODULATION FORMAT(S) - NRZ-L,M, S;Bi-f-L,M,S;DIM-M, S;RZ| NRZ-L, M, S;Bi-f -L,M, S;DIM-M, S; RZ
MOD INDEX RANGE Rad Pk 0-2.8 0-28
SUBCARRIER FREQ RANGE kHz 1024 (Fixed) 1024 (Fixed)
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 0 - 32 kbps on 1.024 MHz S/C 0 - 32 kbps on 1.024 MHz S/C
0 - 1.5 Mbps on Carrier 0 - 1.5 Mbps on Carrier
SUBCARRIER/SYM RATE LIMIT - 1) 1)
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type None None
DATA FORMAT - TDM TDM
1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS
6445-4790

CCSDS411G-3

Page 4.6-2

May 1997



CSA SATELLITE CONTROL STATIONS
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICSUNITS SASKATOON St-HUBERT
GENERAL
STATION DESIGNATION - Saskatoon St-Hubert
LOCATION(S) - Saskatchewan, Canada Québec, Canada
DIAMETER m 10 10
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER
COHERENT/NON-COHERENT - Either Either
COUNTER RESOLUTION Cycles 0.01 0.01
MAX DOPPLER FREQ SHIFT MHz 0.2 0.2
DOPPLER BIAS FREQ MHz None None
DRIFT (24 HOURS) Di/f 1x10°9 1x109
OUTPUT EQUATION - 2020 (fjas * fymt X Turnaround Ratio - fic, ) 2000 (fpias * fymt X Turnaround Ratio - fic, )
DIRECTION INDICATOR - +Df = -Dr +Df = -Dr
RANGING
COHERENT/NON-COHERENT - Both Both
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX |Rad Pk 0-05 0-0.5
RANGE CODE FREQ RATIO - 5 5
MAJOR CODE FREQ(S) kHz 500 500
MINOR CODE FREQ(S) kHz |100, 20, 4, 0.8, 0.16, 0.032, 0.008, 0.002¥|100, 20, 4, 0.8, 0.16, 0.032, 0.008, 0.002%)
400, 20, 4, 0.8, 0.16, 0.032, 0.008, 0.00205) 400, 20, 4, 0.8, 0.16, 0.032, 0.008, 0.002(5)
MIN RECEIVED CARRIER SNR dB 7 7
MIN REQ CODE PWR/No dB-Hz 35 35
CODE INTEGRATION TIME S 1 1
ACQUISITION SEQUENCE - Sequential, Major Tone First Sequential, Major Tone First
RANGE DATA UNITS - Nanoseconds Nanoseconds
RANGE QUANTIZATION - 1ns 1ns
ACCURACY (STRONG SIGNAL) m <6 <6
MAX UNAMBIGUOUS RANGE km 75 000 75 000
TRANSPONDER BW MHz 1 1

1. CAPABILITY OR DATA | S NOT AVAI LABLE

4. TONES BELOW 4 KHz ARE MOD ON 4 KHz TONE 5.

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY

TONES BELOW 400 KHz ARE MOD ON 400 KHz TONE

3.  NOT RECOMVENDED BY CCSDS

6445-4791

CCSDS 411 G-3

Page 4.6-3

May 1997




CSA SATELLITE CONTROL STATIONS
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS SASKATOON St-HUBERT
GENERAL

STATION DESIGNATION - Saskatoon St-Hubert

LOCATION(S) - Saskatchewan, Canada Québec, Canada

DIAMETER m 10 10

FREQUENCY STD

STANDARD TYPE Name Rubidium Rubidium

STANDARD MFG Name TRAK 8812 TRAK 8812

STABILITY AT: yallan Drift vahan Drift
1-SECOND Df/f 5x 10-12 (1) 5x 1012 (1)
1- HOUR D/t 1x10-12 @) 1x1012 1)
1 - DAY (24 HOURS) Di/f @) <1x10° @) <1x10°
1- MONTH Df/f (1) (1) (1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz () 1) (1) 1)
10 Hz OFFSET dBc/Hz @) 1) @) @)
100 Hz OFFSET dBc/Hz 1) (1) @) @)
1000 Hz OFFSET dBc/Hz (1) (1) (1) 1)

REF FREQS AVAILABLE MHz 10 10

MAX STA-TO-STA OFFSET Hz 1) (@)
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTC uTC

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE IRIG A IRIG A
Codes

MAX TIME RESOLUTION s 0.0000001 0.0000001

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF u-sec 0.25 0.25

MAX OFFSET FROM REF u-sec 1 1

MAX OFFSET MEAS ERROR p-sec None None

MAX STA-TO-STA OFFSET u-sec None None

TIMING SIGNALS AVAILABLE | pulse/s 10K 10K

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4792

CCSDS 411 G-3

Page 4.6-4

May 1997



CSA SATELLITE CONTROL STATIONS

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |NITS SASKATOON St-HUBERT
GENERAL

STATION DESIGNATION - Saskatoon St-Hubert
LOCATION(S) - Saskatchewan, Canada Québec, Canada
DIAMETER m 10 10

GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Saskatchewan, Canada Québec, Canada
LOCATION, CITY Name Saskatoon St-Hubert
LONGITUDE (site 1/site 2/site 3) |d, m, s 253 22 26.87 286 36 11.7
LATITUDE (site 1/site 2/site 3) d,m,s + 52 08 21.93861 +45 31 7.809

MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - + 270° (Max) + 270° (Max)
TRACKING SPEED RANGE deg/s El=5,Az=10 El=5,Az=10
MAX TRACK ACCELERATION deg/s 2 El=25 Az=5 El=25 Az=5
TYPE OF POINTING Type Autotrack, Manual, Predicts Autotrack, Manual, Predicts
POINTING ACCURACY deg <0.1 <0.1
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg Horizon £ 5 (Az Dependant)
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 22-23 22-23
ACQ AID FREQ BAND(S) GHz None None
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.  NOTr RECOMVENDED BY CCSDS

6445-4793

CCSDS411G-3

Page 4.6-5

May 1997



CSIR TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

Sin/Sq

BREDASDORP BREDASDORP
GENERAL
STATION DESIGNATION SGS OTB OTB-MS2 (Overberg Test Range)
LOCATION(S) South Africa South Africa
DIAMETER m 2 4.6
TRANSMIT
FREQUENCIES MHz 2025 - 2120 1)
FREQUENCY RESOLUTION Hz 1) 1)
RF FREQ STABILITY @ 1 Hr Df/f Q) 1)
TRANSMIT POWER 1 w 50 1)
EIRP RANGE 1 dBW 0-46 1)
TRANSMIT POWER 2 w Q) 1)
EIRP RANGE 2 dBwW 1) 1)
POLARIZATION - RCP / LCP Selectable 1)
ANTENNA GAIN dBi 29.5 1)
ANTENNA BEAMWIDTH (-3 dB) deg 4.2 1)
ANTENNA ELLIPTICITY daB 0.5 1)
RF FREQ SWEEP RANGE kHz Q) 1)
MIN FREQ SWEEP RATE Hz/s 1) 1)
MAX FREQ SWEEP RATE kHz/s 1) 1)
PROGRAMMED UPLINK FREQ | Yes/No 1) 1)
COMMAND
RF CARRIER MOD TYPE - (1) 1)
RF CARRIER MOD INDEX RNG | Rad Pk 1) Q)
SUBCARRIER FREQUENCY(S) Hz (1) 1)
SUBCARRIER STEP SIZE Hz 1) Q)
SUBCARRIER FREQ STABILITY | ppm 1) Q)
SUBCARRIER WAVEFORM 1) 1)

SUBCARRIER MOD TYPE

1)

)

SUBCARRIER/BIT RATE LIMIT

1)

@)

BIT RATE RANGE

b/s

@)

@

FORMATS AVAILABLE

1)

)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-3097

CCSDS411G-3

Page4.7-1

May 1997



CSIR TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BREDASDORP BREDASDORP
GENERAL
STATION DESIGNATION - SGS OTB OTB-MS2 (Overberg Test Range)
LOCATION(S) - South Africa South Africa
DIAMETER m 2 4.6
RECEIVE
FREQUENCIES MHz 2200 - 2300 2188 - 2475
FREQUENCY RESOLUTION Hz 100 000 100
ANTENNA GAIN @ 45 deg dBi 29.5 @ S-BAND 37.5 @ 2300 MHz
SYS NOISE TEMP @ ZENITH K 250 257
GIT @ 45 deg dB 5.6 12.4 @ 2300 MHz
POLARIZATION - RCP / LCP Simultaneous RCP / LCP Simultaneous
ANTENNA BEAMWIDTH (-3 dB) deg 4.2 2
ANTENNA ELLIPTICITY dB 2 1.5
L.O. REF FREQ STAB @ 1 Hr Dfff 5x 107 5x107
RCVR AGC DYNAMIC RANGE dB 80 80
RCVR THRESHOLD @ 2 Blo Hz dBm -146in 2 Blo = 30 Hz -146 in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 10 K, 100 K 30, 100, 300, 1 K, 10 K, 100 K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 5, + 50, + 250 +5,£50, £ 250
MIN ACQ SWEEP RATE Hz/s 1000 1000
MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz 1000 1
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY

MODULATION TYPE(S) - PCM/FM, PCM/BPSK, PCM/PM PCM/FM, PCM/BPSK
MODULATION FORMAT(S) - NRZ-L, M, S; Bi-f-L, M, S;DM-M/S, M2-M/S | NRZ-L, M, S; Bi-f -L, M, S;RZ; DM-M, S; RNRZ
MOD INDEX RANGE Rad Pk 0.1-2 2.5
SUBCARRIER FREQ RANGE kHz (1) 01-2
SUBCARRIER WAVEFORM Sin/Sq (1) Q)
SYMBOL RATE RANGE sls 1) 1)
SUBCARRIER/SYM RATE LIMIT - (1) (2)
ARRAYS WITH STATIONS - Q) Q)
CHANNEL DECODING Type 1) Q)
DATA FORMAT - (1) (1)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-3098

CCSDS 411 G-3

Page 4.7-2

May 1997



CSIR TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS BREDASDORP BREDASDORP
GENERAL
STATION DESIGNATION ] SGS OTB OTB-MS2 (Overberg Test Range)
LOCATION(S) - South Africa South Africa
DIAMETER m 2 4.6
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 1)
RECEIVE FREQUENCIES MHz 2200 - 2300 2188 - 2475
TURNAROUND FREQ RATIO - 210/ 230 1)
DOPPLER
COHERENT/NON-COHERENT - Non - Coherent 1)
COUNTER RESOLUTION Cycles 0.1 1)
MAX DOPPLER FREQ SHIFT MHz + 150 1)
DOPPLER BIAS FREQ MHz 625 1)
DRIFT Df/f 1) 1)
OUTPUT EQUATION - () (1)
DIRECTION INDICATOR - 5] 1)
RANGING
COHERENT/NON-COHERENT - () @)
RANGE CODE WAVEFORM Sin/sq 1) 1)
EARTH STATION MOD INDEX | Rad Pk 1) 1)
RANGE CODE FREQ RATIO - 1) 1)
MAJOR CODE FREQ(S) kHz 1) 1)
MINOR CODE FREQ(S) kHz 1) 1)
MIN RECEIVED CARRIER SNR dB 1) 1)
MIN REQ CODE PWR/No dB-Hz @) 1)
CODE INTEGRATION TIME s ) (1)
ACQUISITION SEQUENCE - () @)
RANGE DATA UNITS - 1) 1)
RANGE QUANTIZATION - 1) 1)
ACCURACY (STRONG SIGNAL) | m 1) 1)
MAX UNAMBIGUOUS RANGE km 1) 1)
TRANSPONDER BW MHz 1) 1)
1. CAPABI LI TY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3. NOT RECOWMENDED BY CCSDS
6445-3099

CCSDS 411 G-3 Page 4.7-3 May 1997



CSIR TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS BREDASDORP BREDASDORP
GENERAL
STATION DESIGNATION - SGS OTB OTB-MS2 (Overberg Test Range)
LOCATION(S) - South Africa South Africa
DIAMETER m 2 4.6
FREQUENCY STD
STANDARD TYPE Name X-Tal VCO Cesium Beam
STANDARD MFG Name TRAK Model FE-1050A OSA 3210
STABILITY AT: valan Drift vatan Drift
1 - SECOND Df/f (1) <5 Parts per 1010 (5) (1) 3x1011
1-HOUR Df/f (1) @) 1) @)
1 - DAY (24 HOURS) Di/f 1) 1) @) 2x1012
1 - MONTH Di/f (1) (1) (1) 3x 1013
REF FREQS PHASE NOISE S () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz @) 1) @) @)
10 Hz OFFSET dBc/Hz -130 1) -120 [h)
100 Hz OFFSET dBc/Hz -140 @) -140 @)
1000 Hz OFFSET dBc/Hz -160 1) -140 (1)
REF FREQS AVAILABLE MHz 0.1,1,5,10 5
MAX STA-TO-STA OFFSET Hz ) 1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name CSIR GPS CSIR GPS
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1958 1958
TIME CODES AVAILABLE cesbs IRIG-B IRIG-A-B
Codes
MAX TIME RESOLUTION s 0.001 0.0001
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec 2.5 25
MAX OFFSET FROM REF p-sec +25 +16
MAX OFFSET MEAS ERROR u-sec 2.5 25
MAX STA-TO-STA OFFSET p-sec ) (1)
TIMING SIGNALS AVAILABLE | pulse/s 1x103to 1 ppm 1,10, 100, 1 K, 100 K, 1 M, 10 M

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.
5.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.
0 -

50 deg®

6445-4000

CCSDS411G-3

Page4.7-4

May 1997

NOT RECOMVENDED BY CCSDS




CSIR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BREDASDORP BREDASDORP
GENERAL
STATION DESIGNATION - SGS OTB OTB-MS2 (Overberg Test Range)
LOCATION(S) - South Africa South Africa
DIAMETER m 2 4.6
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name South Africa South Africa
LOCATION, CITY Name BREDASDORP Bredasdorp
LONGITUDE (site 1/site 2/site 3) |[d, m, s 20,13,36 E 20, 13, 14
LATITUDE (site 1/site 2/site 3) dm,s 34,36,56 S -34, 37,12
MECHANICAL
TYPE OF MOUNT - Az | El Az /| El
AZIMUTH LIMITATIONS - None + 360
TRACKING SPEED RANGE deg/s 30 30
MAX TRACK ACCELERATION deg/s2 60 65
TYPE OF POINTING Type Manual, Autotrack, Predict Manual, Autotrack, Computer
POINTING ACCURACY deg 0.022 0.2
MIN TRANSMIT ELEV ANGLE deg 3.0 (1)
MIN RECEIVE ELEV ANGLE deg None -1
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.12 (1)
RECEIVE FREQ BAND(S) GHz 22-23 2.188 - 2.475
ACQ AID FREQ BAND(S) GHz 1) 1)
MISSION CATEGORIES Cat A A
1. CAPABILITY OR DATA | S NOT AVAILABLE 2. SOVE LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOVWENDED BY CCSDS
4. BASED UPON GEOCENTRI C COORDI NATES 5. BASED UPON GECDETI C COORDI NATES 64454001

CCSDS411G-3 Page 4.7-5 May 1997



CSIR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS BREDASDORP HARTEBEESTHOEK

GENERAL

STATION DESIGNATION - OTB-L2 MOBILE SYSTEM HBK (Hartebeesthoek)

LOCATION(S) - South Africa South Africa

DIAMETER m 4.6 6.1
TRANSMIT CNES Equipment

FREQUENCIES MHz 1) 2000 - 2100

FREQUENCY RESOLUTION Hz 1) 10

RF FREQ STABILITY @ 1 Hr Df/f 1) 3x10° @ 1sec

TRANSMIT POWER 1 W (1) 10 000

EIRP RANGE 1 dBW (2) 0-77

TRANSMIT POWER 2 W 1) 2 -300

EIRP RANGE 2 dBW 1) 48 -71

POLARIZATION - 1) RCP /LCP

ANTENNA GAIN dBi 1) 39

ANTENNA BEAMWIDTH (-3 dB) deg 1) 1.7

ANTENNA ELLIPTICITY dB 1) 0.5

RF FREQ SWEEP RANGE kHz (2) + 150

MIN FREQ SWEEP RATE Hz/s 1) 1000

MAX FREQ SWEEP RATE kHz/s 1) 100

PROGRAMMED UPLINK FREQ Yes/No 1) Yes
COMMAND CNES Equipment

RF CARRIER MOD TYPE - 1) PM

RF CARRIER MOD INDEX RNG | Rad Pk Q) 0-2

SUBCARRIER FREQUENCY(S) | Hz @ 2000, 4000, 8000, 16 000

SUBCARRIER STEP SIZE Hz 1) Not Adjustable

SUBCARRIER FREQ STABILITY ppm Q) 51 @ 1 year

SUBCARRIER WAVEFORM Sin/Sq ) Sine

SUBCARRIER MOD TYPE - 1) PSK

SUBCARRIER/BIT RATE LIMIT

@)

£ 256, Coh + 10 deg

BIT RATE RANGE

b/s

@)

2000/2h;h=0,1,.... 8

FORMATS AVAILABLE

@)

NRZ-L,M; Bi-f-L M

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

ATSC-289

CCSDS 411 G-3

Page 4.7-6

May 1997



CSIR TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BREDASDORP HARTEBEESTHOEK
GENERAL
STATION DESIGNATION - OTB-L2 MOBILE SYSTEM HBK (Hartebeesthoek)
LOCATION(S) - South Africa South Africa
DIAMETER m 4.6 6.1
RECEIVE None
FREQUENCIES MHz 2188 - 2475
FREQUENCY RESOLUTION Hz 100
ANTENNA GAIN @ 45 deg dBi 37.5 @ 2300 MHz
SYS NOISE TEMP @ ZENITH K 257
GIT @ 45 deg dB 12.4 @ 2300 MHz
POLARIZATION - RCP / LCP Simultaneous
ANTENNA BEAMWIDTH (-3 dB) deg 2
ANTENNA ELLIPTICITY dB 15
L.O. REF FREQ STAB @ 1 Hr Df/f 5x 107
RCVR AGC DYNAMIC RANGE dB 80
RCVR THRESHOLD @ 2 Blo Hz dBm -146 in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 10K, 100 K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz + 5, £ 50, £ 250
MIN ACQ SWEEP RATE Hz/s 1000
MAX ACQ SWEEP RATE kHz/s 100
ACQ SWEEP STEP SIZE Hz 1
PROGRAMMED L.O. Yes/No Yes
TELEMETRY None

MODULATION TYPE(S) - PCM/FM, PCM/BPSK
MODULATION FORMAT(S) - NRZ-L,M,S; Bi-f -L, M, S; RZ; DM-M, S; RNRZ
MOD INDEX RANGE Rad Pk 2.5
SUBCARRIER FREQ RANGE kHz 0.1-2
SUBCARRIER WAVEFORM Sin/Sq Q)
SYMBOL RATE RANGE sls Q)
SUBCARRIER/SYM RATE LIMIT - (2)
ARRAYS WITH STATIONS - Q)
CHANNEL DECODING Type 1)
DATA FORMAT - )

(1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY

3.  NOT RECOMVENDED BY CCSDS

ATSC-290

CCSDS 411 G-3

Page 4.7-7

May 1997



CSIR TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS | UNITS BREDASDORP HARTEBEESTHOEK

GENERAL

STATION DESIGNATION - OTB-MS2 MOBILE SYSTEM HBK (Hartebeesthoek)

LOCATION(S) - South Africa South Africa

DIAMETER m 4.6 6.1

FREQUENCIES

TRANSMIT FREQUENCIES MHz (2) 2000 - 2100

RECEIVE FREQUENCIES MHz 2188 - 2475 None

TURNAROUND FREQ RATIO - 0 291/ 240
DOPPLER CNES Equipment

COHERENT/NON-COHERENT - (2) Either

COUNTER RESOLUTION Cycles (2) 0.1

MAX DOPPLER FREQ SHIFT MHz (2) +0.15

DOPPLER BIAS FREQ MHz () 60

DRIFT Di/f @ 5x 1011

OUTPUT EQUATION - ) Bias freq + (240 / 221) (fy) (-2 v/ ¢)

DIRECTION INDICATOR - (1) + Df = -Dr
RANGING CNES Equipment

COHERENT/NON-COHERENT - 1) Either

RANGE CODE WAVEFORM Sin/Sq (2) Sine

EARTH STATION MOD INDEX Rad Pk (2) Major £ 1.5; Minor £ 1

RANGE CODE FREQ RATIO - 1) 51; 41

MAJOR CODE FREQ(S) kHz (2) 100

MINOR CODE FREQ(S) KHz (1) 20, 16 (0.8, 0.16, 0.032, 0.008 on 16 kHz)

MIN RECEIVED CARRIER SNR dB ) -20 @ IF BW =500 kHz

MIN REQ CODE PWR/No dB-Hz (2) Major 3 25; Minor 3 20

CODE INTEGRATION TIME S (2) 05-5

ACQUISITION SEQUENCE - ) Sequential, Major Tone First

RANGE DATA UNITS - 1) Nanoseconds

RANGE QUANTIZATION - (2) 2ns

ACCURACY (STRONG SIGNAL) m ) 15

MAX UNAMBIGUOUS RANGE km (2) 18 750

TRANSPONDER BW MHz (2) 3 0.3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOVMVENDED BY CCSDS

ATSC-291

CCSDS 411 G-3

Page 4.7-8

May 1997



CSIR TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS BREDASDORP HARTEBEESTHOEK
GENERAL

STATION DESIGNATION - OTB-L2 MOBILE SYSTEM HBK (Hartebeesthoek)

LOCATION(S) - South Africa South Africa

DIAMETER m 46 6.1

FREQUENCY STD

STANDARD TYPE Name Rubidium Oscillator Rubidium Oscillator

STANDARD MFG Name DATUM 9150-720 Hewlett Packard, Model 5065A

STABILITY AT: valan Drift vatan Drift
1- SECOND Df/f (1) (1) 1) 1x1011
100 - SECONDS DI/f @) 1x 1012 1) 1)
1-HOUR Df/f (1) (1) (1) 2.8x1011
1 - DAY (24 HOURS) Di/f (1) (1) (1) 2.63x 10711
1- MONTH Di/f (1) 4 x 1011 1) 3x 10712

REF FREQS PHASE NOISE St (f) 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1) 1) (1)
10 Hz OFFSET dBc/Hz @) @) 1) ()
100 Hz OFFSET dBc/Hz ) (1) (1) 1)
1000 Hz OFFSET dBc/Hz 1) (1) (1) (1)

REF FREQS AVAILABLE MHz 10 0.1,1,5,10

MAX STA-TO-STA OFFSET Hz (1) 1x 104 @ 5 MHz With Other

CNES 2 GHz Stations

TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS USNO

REFERENCE TIME Name uTc uTC

TIME CODE EPOCH Yr 1958 1958

TIME CODES AVAILABLE cCsSbs IRIG-A-B NASA - 36, IRIG - A &B

Codes

MAX TIME RESOLUTION s 0.0001 0.001

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec 25 25

MAX OFFSET FROM REF p-sec +16 +25

MAX OFFSET MEAS ERROR p-sec 25 25

MAX STA-TO-STA OFFSET p-sec 1) 100 With Other CNES 2 GHz Stations

TIMING SIGNALS AVAILABLE pulsel/s 1,10,100,1K,100K,1M,10 M from 1 x 10-3 to 100 days

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.
5.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

0 - 50 deg®

NOT RECOMVENDED BY CCSDS
ATSC-292

CCSDS411G-3

Page 4.7-9

May 1997



CSIR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |NITS BREDASDORP HARTEBEESTHOEK
GENERAL
STATION DESIGNATION - OTB-L2 MOBILE SYSTEM HBK (Hartebeesthoek)
LOCATION(S) - South Africa South Africa
DIAMETER m 4.6 6.1
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name South Africa South Africa
LOCATION, CITY Name Bredasdorp Hartebeesthoek
LONGITUDE (site 1/site 2/site 3) [d, m, s Location Varies 27,42,44 E
LATITUDE (site 1/site 2/site 3) d,ms Location Varies 25,53,12S
MECHANICAL
TYPE OF MOUNT - Az / El XY
AZIMUTH LIMITATIONS - + 360 6 deg East and West
TRACKING SPEED RANGE deg/s 30 5
MAX TRACK ACCELERATION deg/s2 65 5
TYPE OF POINTING Type Manual, Autotrack, Computer Slaved, Predict, Manual
POINTING ACCURACY deg 0.2 0.4
MIN TRANSMIT ELEV ANGLE deg (2) 5-6
MIN RECEIVE ELEV ANGLE deg -1 None
SUPPORT

TRANSMIT FREQ BAND(S) GHz Q) 2-24
RECEIVE FREQ BAND(S) GHz 2.188 - 2.475 None
ACQ AID FREQ BAND(S) GHz (1) None
MISSION CATEGORIES Cat A A
1. CAPABILITY OR DATA IS NOT AVAILABLE 2. SOVE LIM TATIONS APPLY TO THIS CAPABILITY 3. NOT RECOMMENDED BY CCSDS
4. BASED UPON GEOCENTRI C COORDI NATES 5. BASED UPON GECDETI C COORDI NATES ATsC263

CCSDS 411 G-3 Page 4.7-10 May 1997



CSIR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

BREDASDORP HARTEBEESTHOEK
GENERAL
STATION DESIGNATION - SGS OTB Hartebeesthoek
LOCATION(S) - South Africa South Africa
DIAMETER m 10 10
TRANSMIT None
FREQUENCIES MHz 2025 - 2120
FREQUENCY RESOLUTION Hz (1)
RF FREQ STABILITY @ 1 Hr Df/f (1)
TRANSMIT POWER 1 w 50
EIRP RANGE 1 dBW 0-60
TRANSMIT POWER 2 W (1)
EIRP RANGE 2 dBW (1)
POLARIZATION - RCP / LCP Selectable
ANTENNA GAIN dBi 43.2
ANTENNA BEAMWIDTH (-3 dB) deg 0.9
ANTENNA ELLIPTICITY dB 0.5
RF FREQ SWEEP RANGE kHz (1)
MIN FREQ SWEEP RATE Hz/s (2)
MAX FREQ SWEEP RATE kHz/s Q)
PROGRAMMED UPLINK FREQ Yes/No (1)
COMMAND None
RF CARRIER MOD TYPE - (2)
RF CARRIER MOD INDEX RNG | Rad Pk (1)
SUBCARRIER FREQUENCY(S) Hz (1)
SUBCARRIER STEP SIZE Hz (2)
SUBCARRIER FREQ STABILITY | ppm 1)
SUBCARRIER WAVEFORM Sin/Sq (1)

SUBCARRIER MOD TYPE

@)

SUBCARRIER/BIT RATE LIMIT

1)

BIT RATE RANGE

b/s

1)

FORMATS AVAILABLE

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTI RECOMVENDED BY CCSDS

6445-5016

CCSDS411 G-3

Page 4.7-11
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CSIR TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS | UNITS BREDASDORP HARTEBEESTHOEK

GENERAL

STATION DESIGNATION - SGS OTB Hartebeesthoek

LOCATION(S) - South Africa South Africa

DIAMETER m 10 10
RECEIVE

FREQUENCIES MHz 2200 - 2300, 7950 - 8550 1650 - 1750 2200 - 2300

FREQUENCY RESOLUTION Hz 100 000 50 000 50 000

ANTENNA GAIN @ 45 deg dBi 43.2 @ S-BAND, 55.5 @ X-BAND 425 445

SYS NOISE TEMP @ ZENITH K 245 245 1)

GIT @ 45 deg dB 19.9@ S-BAND, 32.4 @ X-BAND 17.5 20.5

POLARIZATION - RCP / LCP Simultaneous RCP or LCP Simultaneous

ANTENNA BEAMWIDTH (-3 dB) deg 0.9 @ S-BAND, 0.26 @ X-BAND 1

ANTENNA ELLIPTICITY dB 1.5 15

L.O. REF FREQ STAB @ 1 Hr Df/f 5x 107 5x 107

RCVR AGC DYNAMIC RANGE dB 80 80

RCVR THRESHOLD @ 2 Blo Hz dBm -146 in 2 Blo = 30 Hz -146in 2 Blo = 30 Hz

RCVR C/N @ 2 Blo Hz BW

315 for 2 Blo 33 kHz and 3 18 for 2 Blo £1 kHz

30, 100, 300, 1 K, 10K, 100 K

RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 10 K, 100 K Adaptive
RCVR LOOP TYPE (ADAPT, FIX) - X-Tal, VCO, VCXO 2
RCVR PLL ORDER(S) No. 2 +5,+ 50, + 250
ACQ SWEEP RANGE kHz +5,+ 50, + 250 1000
MIN ACQ SWEEP RATE Hz/s 1000 100
MAX ACQ SWEEP RATE kHz/s 100 1
ACQ SWEEP STEP SIZE Hz 1000 Yes
PROGRAMMED L.O. Yes/No Yes

TELEMETRY
MODULATION TYPE(S) - PCM/FM, PCM/BPSK, PCM / PM PCM/PM, PCM/PSK /PM
MODULATION FORMAT(S) - NRZ-L,M,S; Bi-f-L,M,S;DM-M/S,M2M/S| NRZ-L,M,S; Bi-f -L, M, S;DBi-f -M, S
MOD INDEX RANGE Rad Pk 01-2 01-2
SUBCARRIER FREQ RANGE kHz €)) 0.1-500
SUBCARRIER WAVEFORM Sin/Sq (1) Sine or Square
SYMBOL RATE RANGE sls (1) 8 - 50 000
SUBCARRIER/SYM RATE LIMIT - €)) £1024
ARRAYS WITH STATIONS - (1) None
CHANNEL DECODING Type (1) None

DATA FORMAT

)

Nascom Blocks

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-5017

CCSDS 411 G-3
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CSIR TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS BREDASDORP HARTEBEESTHOEK

GENERAL

STATION DESIGNATION - SGS OTB Hartebeesthoek

LOCATION(S) - South Africa South Africa

DIAMETER m 10 10

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2120 None

RECEIVE FREQUENCIES MHz 2200 - 2300, 7950 - 8550 1650 - 1750, 2200 - 2300, 8000 - 8400

TURNAROUND FREQ RATIO - 210/ 230 221/ 240
DOPPLER CNES Equipment

COHERENT/NON-COHERENT - Non - Coherent Either

COUNTER RESOLUTION Cycles 0.1 0.1

MAX DOPPLER FREQ SHIFT MHz + 150 +0.15

DOPPLER BIAS FREQ MHz 625 60

DRIFT Df/f 1) 5x 1011

OUTPUT EQUATION - (1) Bias Freq + (240 / 221) (fup) (-2v/c)

DIRECTION INDICATOR - @) +Df =-Dr
RANGING CNES Equipment

COHERENT/NON-COHERENT - (1) Either

RANGE CODE WAVEFORM Sin/Sq (2) Sine

EARTH STATION MOD INDEX Rad Pk (2) Major £ 1.5; Minor£1

RANGE CODE FREQ RATIO - (1) 5:1; 4.1

MAJOR CODE FREQ(S) kHz (2) 100

MINOR CODE FREQ(S) kHz (1) 20, 16 (0.8, 0.16, 0.032, 0.0008 on 16 kHz)

MIN RECEIVED CARRIER SNR dB Q) -20 @ IF BW =500 kHz

MIN REQ CODE PWR/No dB-Hz (2) Major 3 25; Minor 3 20

CODE INTEGRATION TIME S (2) 05-5

ACQUISITION SEQUENCE - (1) Sequential, Major Tone First

RANGE DATA UNITS - (2) Nanoseconds

RANGE QUANTIZATION - (2) 2ns

ACCURACY (STRONG SIGNAL) m Q) 15

MAX UNAMBIGUOUS RANGE km (2) 18 750

TRANSPONDER BW MHz (2) 303

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-5018

CCSDS 411 G-3

Page 4.7-13

May 1997



CSIR TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS BREDASDORP HARTEBEESTHOEK
GENERAL
STATION DESIGNATION - SGS OTB Hartebeesthoek
LOCATION(S) - South Africa South Africa
DIAMETER m 10 10
FREQUENCY STD
STANDARD TYPE Name X-Tal VCO Rubidium Oscillator
STANDARD MFG Name TRAK Model FE-1050A Hewlett Packard Model 5065A
STABILITY AT: vaan Drift e Drift
1- SECOND Df/f (1) <5 Parts per 1010 (5)
1-HOUR Df/f (1) (1)
1 - DAY (24 HOURS) Df/f (1) (1)
1- MONTH Df/f 1) (1)
REF FREQS PHASE NOISE St (f)
1 Hz OFFSET dBc/Hz 5 MHz 100 MHz 5 MHz 100 MHz
10 Hz OFFSET dBc/Hz (1) (1) (1) 1x 1011
100 Hz OFFSET dBc/Hz -130 1) (1) 2.8x1011
1000 Hz OFFSET dBc/Hz -140 (1) 1) 2.63x 1011
REF FREQS AVAILABLE MHz -160 (1) (1) 3x10-12
MAX STA-TO-STA OFFSET Hz 0.1,1,5, 10 0.1,1,5, 10
@) 1x 104 @ 5 MHz With Other
CNES 2 GHz Stations
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name CSIR GPS USNO
REFERENCE TIME Name e uTC
TIME CODE EPOCH Yr 1958 1958
TIME CODES AVAILABLE cesbs IRIG-B NASA - 36, IRIG-A&B
Codes
MAX TIME RESOLUTION s 0.001 0.001
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec 25 25
MAX OFFSET FROM REF p-sec +25 +25
MAX OFFSET MEAS ERROR u-sec 25 25
MAX STA-TO-STA OFFSET p-sec (1) 100 With Other CNES 2 GHz Stations
TIMING SIGNALS AVAILABLE pulse/s 1x10-3to 1 ppm from 1 x 10-3 to 100 days

4.  MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.
5.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.
0 -

50 deg®

NOT RECOMMENDED BY CCSDS
6445-5019

CCSDS411 G-3
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CSIR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BREDASDORP HARTEBEESTHOEK
GENERAL
STATION DESIGNATION - SGS OTB Hartebeesthoek
LOCATION(S) - South Africa South Africa
DIAMETER m 10 10
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name South Africa South Africa
LOCATION, CITY Name BREDASDORP Hartebeesthoek
LONGITUDE (site 1/site 2/site 3) |d, m, s 20,13,36 E 27,42,25.13 E
LATITUDE (site 1/site 2/site 3) d,m,s 34,36,57 S 25,53,10.98 S
MECHANICAL
TYPE OF MOUNT - Az | El 3.5 deg 3rd Axis Az, El; 7 deg Z - Axis
AZIMUTH LIMITATIONS - None None
TRACKING SPEED RANGE deg/s 315 Az: 15; El: 5
MAX TRACK ACCELERATION deg/s2 820 10
TYPE OE POINTING Type Manual, Autotrack, Predict Autotrack, Predict, Manual
POINTING ACCURACY deg 0.005 0.01
MIN TRANSMIT ELEV ANGLE deg 3.0 None
MIN RECEIVE ELEV ANGLE deg None 0.1-2
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.12 None
RECEIVE FREQ BAND(S) GHz 22-23,7.95-8.55 1.65-1.75,2.2-2.3,8,84
ACQ AID FREQ BAND(S) GHz Q) None
MISSION CATEGORIES Cat A A
1. CAPABILITY OR DATA |S NOT AVAILABLE 2. SOVE LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOWENDED BY CCSDS
4. BASED UPON GEQCENTRI C COORDI NATES 5. BASED UPON GEODETI C COORDI NATES 64455020

CCSDS 411 G-3 Page 4.7-15 May 1997



CSIR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |[UNTS[ .\ e BEESTHOEK
GENERAL
STATION DESIGNATION - HBK (Hartebeesthoek)
LOCATION(S) - South Africa
DIAMETER m 12
TRANSMIT None
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQ STABILITY @ 1 Hr Df/f
TRANSMIT POWER 1 w
EIRP RANGE 1 dBW
TRANSMIT POWER 2 w
EIRP RANGE 2 dBW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hz/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ | Yes/No
COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY | ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4002

CCSDS 411 G-3
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CSIR TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - HBK (Hartebeesthoek)
LOCATION(S) - South Africa
DIAMETER m 12
RECEIVE
FREQUENCIES MHz 1650 - 1750 2200 - 2300
FREQUENCY RESOLUTION Hz 50 000 Q)
ANTENNA GAIN @ 45 deg dBi 46.1 Q)
SYS NOISE TEMP @ ZENITH K 245 1)
GIT @ 45 deg dB 22.1 Q)
POLARIZATION - RCP / LCP Simultaneous
ANTENNA BEAMWIDTH (-3 dB) deg 0.75
ANTENNA ELLIPTICITY dB 15
L.O. REF FREQ STAB @ 1 Hr Di/f 5x 1077
RCVR AGC DYNAMIC RANGE dB 80
RCVR THRESHOLD @ 2 Blo Hz dBm -146in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 10 K, 100 K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz + 5, £ 50, + 250
MIN ACQ SWEEP RATE Hz/s 1000
MAX ACQ SWEEP RATE kHz/s 100
ACQ SWEEP STEP SIZE Hz 1
PROGRAMMED L.O. Yes/No Yes

TELEMETRY

MODULATION TYPE(S)

PCM/PM; FM/FM; PCM/FM; PM - Analog

MODULATION FORMAT(S)

NRZ-L,M,S; Bi-f -L,M,S;DM-M, S;DBi-f-L,M, S

MOD INDEX RANGE Rad Pk 0.1-2
SUBCARRIER FREQ RANGE kHz 0.1-500
SUBCARRIER WAVEFORM Sin/Sq Sine or Square
SYMBOL RATE RANGE sls None
SUBCARRIER/SYM RATE LIMIT - None
ARRAYS WITH STATIONS -

CHANNEL DECODING Type None
DATA FORMAT - None

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4003

CCSDS 411 G-3
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CSIR TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS Hartebeesthoek
GENERAL

STATION DESIGNATION - HBK (Hartebeesthoek)

LOCATION(S) - South Africa

DIAMETER m 12

FREQUENCIES

TRANSMIT FREQUENCIES MHz None

RECEIVE FREQUENCIES MHz 1650 - 1750, 2200 - 2300

TURNAROUND FREQ RATIO - 221 /240
DOPPLER CNES Equipment

COHERENT/NON-COHERENT - Either

COUNTER RESOLUTION Cycles 0.1

MAX DOPPLER FREQ SHIFT MHz £0.15

DOPPLER BIAS FREQ MHz 60

DRIFT Di/ 5x 1011

OUTPUT EQUATION . Bias freq + (240 / 221) (fup) (-2v/c)

DIRECTION INDICATOR - +Df=-Dr
RANGING CNES Equipment

COHERENT/NON-COHERENT - Either

RANGE CODE WAVEFORM Sin/Sq Sine

EARTH STATION MOD INDEX | Rad Pk Major £ 1.5; Minor £1

RANGE CODE FREQ RATIO - 5:1; 411

MAJOR CODE FREQ(S) kHz 100

MINOR CODE FREQ(S) kHz |20, 16 (0.8, 0.16, 0.032, 0.008 on 16 kHz)

MIN RECEIVED CARRIER SNR dB -20 @ IF BW = 500 kHz
MIN REQ CODE PWR/No dB-Hz Major 3 25; Minor 3 20
CODE INTEGRATION TIME s 05-5
ACQUISITION SEQUENCE - Sequential, Major Tone First
RANGE DATA UNITS - Nanoseconds
RANGE QUANTIZATION - 2ns
ACCURACY (STRONG SIGNAL) m 15

MAX UNAMBIGUOUS RANGE km 18 750
TRANSPONDER BW MHz 303

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4004

CCSDS 411 G-3
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CSIR TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - HBK (Hartebeesthoek)
LOCATION(S) - South Africa
DIAMETER m 12
FREQUENCY STD
STANDARD TYPE Name Rubidium Oscillator (Backup Unit)
STANDARD MFG Name Rhode and Scharz, Model XSRM
STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1- SECOND Df/f (1) 1x 1011
1-HOUR Df/f 1) 3.2x1011
1 - DAY (24 HOURS) Df/f (1) 5x1011
1- MONTH Di/f 1) 3x 1012
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) 1)
10 Hz OFFSET dBc/Hz @) @)
100 Hz OFFSET dBc/Hz @) 1)
1000 Hz OFFSET dBc/Hz (1) )
REF FREQS AVAILABLE MHz 0.1,1,5,10
MAX STA-TO-STA OFFSET Hz 1x 104 @ 5 MHz With Other
CNES 2 GHz Stations
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr 1958
CCSDS
TIME CODES AVAILABLE NASA - 36, IRIG-A&B
Codes
MAX TIME RESOLUTION s 0.001
TIME TRANSFER METHOD Name GPS
MAX TRANS ERROR REF p-sec 2.5
MAX OFFSET FROM REF p-sec + 25
MAX OFFSET MEAS ERROR p-sec 2.5
MAX STA-TO-STA OFFSET p-sec | 100 With Other CNES 2 GHz Stations
TIMING SIGNALS AVAILABLE pulse/s from 1 x 103 to 100 days

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4005

CCSDS 411 G-3

Page 4.7-19

May 1997



CSIR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |[UNTS[ .\ e BEESTHOEK
GENERAL
STATION DESIGNATION - HBK (Hartebeesthoek)
LOCATION(S) - South Africa
DIAMETER m 12
GEOGRAPHICAL
LOCATION, COUNTRY/STATE | Name South Africa
LOCATION, CITY Name Hartebeesthoek
LONGITUDE (site 1/site 2/site 3) |d, m, s 27,42,27.93 E
LATITUDE (site 1/site 2/site 3) dm,s 25,53,9.16 S
MECHANICAL
TYPE OF MOUNT - X, Y
AZIMUTH LIMITATIONS - 8 deg North and South
TRACKING SPEED RANGE deg/s 10
MAX TRACK ACCELERATION deg/s2 5
TYPE OF POINTING Type Autotrack, Predicts, Manual
POINTING ACCURACY deg 0.01
MIN TRANSMIT ELEV ANGLE deg None
MIN RECEIVE ELEV ANGLE deg 15-8
SUPPORT
TRANSMIT FREQ BAND(S) GHz None
RECEIVE FREQ BAND(S) GHz 1.65-1.75,2.2-23
ACQ AID FREQ BAND(S) GHz 22-23
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-4006

CCSDS411 G-3
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CSIRO TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PARKES
GENERAL
STATION DESIGNATION - DSS 49
LOCATION(S) - Parkes, Australia, N.S.W.
DIAMETER m 64
TRANSMIT None
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQUENCY STABILITY Df/f
TRANSMIT POWER 1 w
EIRP RANGE 1 dBwW
TRANSMIT POWER 2 w
EIRP RANGE 2 dBwW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hz/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ | Yes/No
COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY | ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4486

CCSDS 411 G-3
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CSIRO TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PARKES
GENERAL
STATION DESIGNATION - DSS 49
LOCATION(S) - Parkes, Australia, N.S.W.
DIAMETER m 64
RECEIVE Open-Loop Downconverter
FREQUENCIES MHz 2.29-23
FREQUENCY RESOLUTION Hz (4)
ANTENNA GAIN @ 45 deg dBi 61.7
SYS NOISE TEMP @ ZENITH K 18
GIT @ 45 deg dB 49
POLARIZATION - RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.12
ANTENNA ELLIPTICITY dB 1
L.O. REF FREQ STAB @ 1 Hr Df/f 1x1011
RCVR AGC DYNAMIC RANGE dB > 100
RCVR THRESHOLD @ 2 Blo Hz | dBm 4)
RCVR LOOP BANDWIDTHS Hz (4)
RCVR LOOP TYPE (ADAPT, FIX) - (4)
RCVR PLL ORDER(S) No. (4)
ACQ SWEEP RANGE kHz (4)
MIN ACQ SWEEP RATE Hz/s (4)
MAX ACQ SWEEP RATE kHz/s (4)
ACQ SWEEP STEP SIZE Hz (4)
PROGRAMMED L.O. Yes/No (4)
TELEMETRY None

MODULATION TYPE(S) -

MODULATION FORMAT(S) -

MOD INDEX RANGE Rad Pk

SUBCARRIER FREQ RANGE kHz

SUBCARRIER WAVEFORM Sin/Sq

SYMBOL RATE RANGE sls

SUBCARRIER/SYM RATE LIMIT -

ARRAYS WITH STATIONS -

CHANNEL DECODING Type

DATA FORMAT -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SQVE LIM TATIONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

4. OLR (LNA- DOWNCONVERTER) OTHER EQUI PMENT SUPPLI ED BY USER

6445-4487

CCSDS 411 G-3

Page 4.8-2
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CSIRO TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS PARKES

GENERAL

STATION DESIGNATION - DSS 49

LOCATION(S) - Parkes, Australia, N.S.W.

DIAMETER m 64

FREQUENCIES

TRANSMIT FREQUENCIES MHz None

RECEIVE FREQUENCIES MHz 2290 - 2300

TURNAROUND FREQ RATIO - None
DOPPLER None

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None

COHERENT/NON-COHERENT -

RANGE CODE WAVEFORM Sin/Sq

EARTH STATION MOD INDEX Rad Pk

RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz

MINOR CODE FREQ(S) kHz

MIN RECEIVED CARRIER SNR dB

MIN REQ CODE PWR/No dB-Hz

CODE INTEGRATION TIME S

ACQUISITION SEQUENCE -

RANGE DATA UNITS -

RANGE QUANTIZATION -

ACCURACY (STRONG SIGNAL) m

MAX UNAMBIGUOUS RANGE km

TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4488

CCSDS 411 G-3
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CSIRO TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS PARKES
GENERAL

STATION DESIGNATION - DSS 49

LOCATION(S) - Parkes, Australia, N.S.W.

DIAMETER m 64

FREQUENCY STD

STANDARD TYPE Name Hydrogen Maser

STANDARD MFG Name SAO VLG-11/VLG 10

STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1- SECOND Df/f 2 x 10713 (1)
1-HOUR Df/f 1.5 x 1015 Q)
1 - DAY (24 HOURS) Di/f 5x 10-15 Q)
1- MONTH Df/f (1) (1)

REF FREQS PHASE NOISE St (f) 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz -111.9 -84.8
10 Hz OFFSET dBc/Hz -114.7 -90.7
100 Hz OFFSET dBc/Hz -116.1 -88.7
1000 Hz OFFSET dBc/Hz -138.7 -112.1

REF FREQS AVAILABLE MHz 10

MAX STA-TO-STA OFFSET Hz 9x1013
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name NIST

REFERENCE TIME Name UTL

TIME CODE EPOCH Yr 1 January 1958

CCSDS ASCII Serial 42-bit BCD, 36-bit Bin
TIME CODES AVAILABLE
Codes

MAX TIME RESOLUTION S 1x103

TIME TRANSFER METHOD Name GPS

MAX TRANS ERROR REF p-sec + 20

MAX OFFSET FROM REF p-sec +20

MAX OFFSET MEAS ERROR p-sec +0.1

MAX STA-TO-STA OFFSET p-sec 10

TIMING SIGNALS AVAILABLE pulse/s 1, 10, 100, 1 K

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOTr RECOMVENDED BY CCSDS

6445-4489

CCSDS 411 G-3
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CSIRO TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS PARKES
GENERAL
STATION DESIGNATION - DSS 49
LOCATION(S) - Parkes, Australia, N.S.W.
DIAMETER m 64
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Australia
LOCATION, CITY Name Parkes
LONGITUDE (site 1/site 2/site 3) |d, m, s 148 15 44.3597 E
LATITUDE (site 1/site 2/site 3) d,m,s 3259 59.8657 S
MECHANICAL
TYPE OF MOUNT - Az | El
AZIMUTH LIMITATIONS - 70 deg * 225 deg
TRACKING SPEED RANGE deg/s Near Siderial
MAX TRACK ACCELERATION deg/s2 (1)
TYPE OF POINTING Type Manual, Predicts
POINTING ACCURACY deg 2.8x103
MIN TRANSMIT ELEV ANGLE deg (1)
MIN RECEIVE ELEV ANGLE deg 30 deg
SUPPORT
TRANSMIT FREQ BAND(S) GHz None
RECEIVE FREQ BAND(S) GHz 229-23
ACQ AID FREQ BAND(S) GHz None
MISSION CATEGORIES Cat Al/B

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-4490

CCSDS 411 G-3

Page 4.8-5

May 1997



DLR TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS OBERPFAFFENHOFEN NEUSTRELITZ
GENERAL
STATION DESIGNATION - DFD - AVHHR S/X Band Groundstation
LOCATION(S) - Oberpfaffenhofen Neustrelitz, Germany
DIAMETER m 2.4 7.3
TRANSMIT None No Transmitter
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQ STABILITY @ 1 HR Df/f
TRANSMIT POWER 1 w
EIRP RANGE 1 dBwW
TRANSMIT POWER 2 w
EIRP RANGE 2 dBwW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hz/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ | Yes/No
COMMAND None No Command
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY | ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOT RECOMVENDED BY CCSDS

6445-4476

CCSDS 411 G-3

Page 4.9-1

May 1997



DLR TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| - pERpFAFFENHOFEN NEUSTRELITZ
GENERAL
STATION DESIGNATION - DFD - AVHHR S/X Band Ground Station
LOCATION(S) - Oberpfaffenhofen Neustrelitz, Germany
DIAMETER m 2.4 7.3
RECEIVE
FREQUENCIES MHz 1650 - 1755 MHz 1670 - 1720 2200 - 2400
FREQUENCY RESOLUTION Hz 1000 Hz 100 kHz 100 kHz
ANTENNA GAIN @ 45 deg dBi 30.2 37dB 39.8dB
SYS NOISE TEMP @ ZENITH K (1) 175 K 170 K
GIT @ 45 deg dB @) 12 dB/K 17 dB/K
POLARIZATION - RHC RHC, LHC RHC, LHC
ANTENNA BEAMWIDTH (-3 dB) deg 5 1.66 1.26
ANTENNA ELLIPTICITY dB (1) (1) (1)
L.O. REF FREQ STAB @ 1 Hr Df/f (1) 10 10
RCVR AGC DYNAMIC RANGE dB (1) Approx 60 Approx 60
RCVR THRESHOLD @ 2 Blo Hz dBm 1) -157 in 2 Blo = 3 Hz| -157 in 2 Blo = 3 Hz
RCVR LOOP BANDWIDTHS Hz (1) 3-3000 3-3000
RCVR LOOP TYPE (ADAPT, FIX) - (1) Adapt Adapt
RCVR PLL ORDER(S) No. (1) 2 2
ACQ SWEEP RANGE kHz 1) + 7510 + 250 + 75 to + 250
MIN ACQ SWEEP RATE Hz/s (1) Approx 1 Approx 1
MAX ACQ SWEEP RATE kHz/s (1) Approx 0.1 Approx 0.1
ACQ SWEEP STEP SIZE Hz 1) 1) (1)
PROGRAMMED L.O. Yes/No Q) Yes Yes
TELEMETRY
MODULATION TYPE(S) - Specific for NOAA Satellites PSK, PM, FM, QPSK
MODULATION FORMAT(S) - (1) NRZ, Bi - f
MOD INDEX RANGE Rad Pk €)) (1)
SUBCARRIER FREQ RANGE kHz 1) (1)
SUBCARRIER WAVEFORM Sin/Sq (1) (1)
SYMBOL RATE RANGE sls @) Up to 5 Mbps
SUBCARRIER/SYM RATE LIMIT - 1) (1)
ARRAYS WITH STATIONS - None (1)
CHANNEL CODING Type €)) (1)

DATA FORMAT

@)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4477

CCSDS411G-3

Page 4.9-2

May 1997



DLR TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS| 5gERPFAFFENHOFEN NEUSTRELITZ
GENERAL
STATION DESIGNATION - DFD - AVHHR S/X Band Groundstation
LOCATION(S) - Oberpfaffenhofen Neustrelitz
DIAMETER m 2.4 7.3
FREQUENCIES
TRANSMIT FREQUENCIES MHz None None
RECEIVE FREQUENCIES MHz 1650 - 1755 1670 - 1720, 2200 - 2400, 8025 - 8400
TURNAROUND FREQ RATIO - None None
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING
COHERENT/NON-COHERENT - None None
RANGE CODE WAVEFORM Sin/Sq
EARTH STATION MOD INDEX Rad Pk
RANGE CODE FREQ RATIO -
MAJOR CODE FREQ(S) kHz
MINOR CODE FREQ(S) kHz
MIN RECEIVED CARRIER SNR dB
MIN REQ CODE PWR/No dB-Hz
CODE INTEGRATION TIME S
ACQUISITION SEQUENCE -
RANGE DATA UNITS -
RANGE QUANTIZATION -
ACCURACY (STRONG SIGNAL) m
MAX UNAMBIGUOUS RANGE km
TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4478

CCSDS 411 G-3

Page 4.9-3

May 1997



DLR TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| - 5gERPFAFFENHOFEN NEUSTRELITZ
GENERAL
STATION DESIGNATION - DFD-AVHRR S/X Band Groundstation
LOCATION(S) - Oberpfaffenhofen Neustrelitz, Germany
DIAMETER m 2.4 7.3
FREQUENCY STD No Frequency Std. None
STANDARD TYPE Name
STANDARD MFG Name
STABILITY AT: Vfﬁli?nnce Drift Vfﬁli?nnce Drift
1-SECOND Df/f
1-HOUR Df/f
1 - DAY (24 HOURS) Df/f
1-MONTH Df/f
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz
10 Hz OFFSET dBc/Hz
100 Hz OFFSET dBc/Hz
1000 Hz OFFSET dBc/Hz
REF FREQS AVAILABLE MHz
MAX STA-TO-STA OFFSET Hz
TIMING SYSTEM None
MASTER REFERENCE AGENCY| Name PTB
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr 1 January 1958
CCSDS
TIME CODES AVAILABLE (2)
Codes
MAX TIME RESOLUTION S 1
TIME TRANSFER METHOD Name DCF 77
MAX TRANS ERROR REF p-sec 1
MAX OFFSET FROM REF p-sec 1
MAX OFFSET MEAS ERROR p-sec (2)
MAX STA-TO-STA OFFSET p-sec (1)
TIMING SIGNALS AVAILABLE pulse/s 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOT RECOMVENDED BY CCSDS
6445-4479

CCSDS 411 G-3

Page 4.9-4

May 1997



DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS OBERPFAFFENHOFEN NEUSTRELITZ
GENERAL

STATION DESIGNATION - DFD-AVHHR S/X Band Groundstation
LOCATION(S) - Oberpfaffenhofen Neustrelitz, Germany
DIAMETER m 2.4 7.3

GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Germany Germany
LOCATION, CITY Name Oberpfaffenhofen Neustrelitz
LONGITUDE (site 1/site 2/site 3) |[d, m,s 11, 18,00 E 13,4,19 E
LATITUDE (site 1/site 2/site 3) d,ms 48,5,6 N 53,19,47 N

MECHANICAL

TYPE OF MOUNT - (1) Azimuth / Elevation / Third Axis
AZIMUTH LIMITATIONS - No Limits *+ 365
TRACKING SPEED RANGE deg/s 6/s Az; 15/ s, El; 7/s, Third Axis; 1/ s
MAX TRACK ACCELERATION deg/s? 1) Az; 10/ 2, El; 10/ s2
TYPE OF POINTING Type Program Autotrack, Programtrack
POINTING ACCURACY deg 0.5 0.03

MIN TRANSMIT ELEV ANGLE deg 1) @)

MIN RECEIVE ELEV ANGLE deg 0 2

SUPPORT

TRANSMIT FREQ BAND(S) GHz ) (1)

RECEIVE FREQ BAND(S) GHz 1.65-1.755 1.67-1.72,22-2.4
ACQ AID FREQ BAND(S) GHz (2) (1)

MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

4. BASED UPON GECCENTRI C COORDI NATES 5. BASED UPON GEQDETI C COORDI NATES 64454480

CCSDS411G-3 Page 4.9-5 May 199;



DLR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS LIBREVILLE

GENERAL

STATION DESIGNATION - TRS

LOCATION(S) - Libreville / Gabun

DIAMETER m 8
TRANSMIT None

FREQUENCIES MHz

FREQUENCY RESOLUTION Hz

RF FREQ STABILITY @ 1 Hr Df/f

TRANSMIT POWER 1 w

EIRP RANGE 1 dBW

TRANSMIT POWER 2 w

EIRP RANGE 2 dBwW

POLARIZATION -

ANTENNA GAIN dBi

ANTENNA BEAMWIDTH (-3 dB) deg

ANTENNA ELLIPTICITY dB

RF FREQ SWEEP RANGE kHz

MIN FREQ SWEEP RATE Hz/s

MAX FREQ SWEEP RATE kHz/s

PROGRAMMED UPLINK FREQ | Yes/No
COMMAND None

RF CARRIER MOD TYPE -

RF CARRIER MOD INDEX RNG | Rad Pk

SUBCARRIER FREQUENCY(S) Hz

SUBCARRIER STEP SIZE Hz

SUBCARRIER FREQ STABILITY | ppm

SUBCARRIER WAVEFORM Sin/Sq

SUBCARRIER MOD TYPE -

SUBCARRIER/BIT RATE LIMIT -

BIT RATE RANGE b/s

FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4481

CCSDS 411 G-3

Page 4.9-6

May 1997



DLR TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

LIBREVILLE
GENERAL
STATION DESIGNATION - TRS
LOCATION(S) - Libreville / Gabun
DIAMETER m 8
RECEIVE
FREQUENCIES MHz 1700 - 2300 8000 - 8400
FREQUENCY RESOLUTION Hz @) 200 000
ANTENNA GAIN @ 45 deg dBi 1) 53.7
SYS NOISE TEMP @ ZENITH K 1) )
G/T @ 45 deg dB 1) (1)
POLARIZATION - 1) RHC, LHC
ANTENNA BEAMWIDTH (-3 dB) deg Q) 0.33
ANTENNA ELLIPTICITY dB 1) )
L.O. REF FREQ STAB @ 1 Hr Df/f 1) (@)
RCVR AGC DYNAMIC RANGE dB 1) )
RCVR THRESHOLD @ 2 Blo Hz dBm 1) )
RCVR LOOP BANDWIDTHS Hz 1) (@)
RCVR LOOP TYPE (ADAPT, FIX) - 1) 1)
RCVR PLL ORDER(S) No. 1) )
ACQ SWEEP RANGE kHz 1) (@)
MIN ACQ SWEEP RATE Hz/s 1) 1)
MAX ACQ SWEEP RATE kHz/s @) 1)
ACQ SWEEP STEP SIZE Hz 1) (@)
PROGRAMMED L.O. Yes/No | Only Used for Autotracking 1)
TELEMETRY

MODULATION TYPE(S) - QPSK, UQPSK
MODULATION FORMAT(S) - Specific for ERS-1, ERS-2, JERS, Landsat - 5
MOD INDEX RANGE Rad Pk
SUBCARRIER FREQ RANGE kHz
SUBCARRIER WAVEFORM Sin/Sq
SYMBOL RATE RANGE sls
SUBCARRIER/SYM RATE LIMIT - Y
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type (1)

DATA FORMAT

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4482

CCSDS 411 G-3

Page 4.9-7

May 1997



DLR TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS LIBREVILLE
GENERAL
STATION DESIGNATION - TRS
LOCATION(S) - Libreville / Gaburn
DIAMETER m 8
FREQUENCIES
TRANSMIT FREQUENCIES MHz
RECEIVE FREQUENCIES MHz 1700 - 2300, 8000 - 8400
TURNAROUND FREQ RATIO -
DOPPLER None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING None
COHERENT/NON-COHERENT -
RANGE CODE WAVEFORM Sin/Sq
EARTH STATION MOD INDEX Rad Pk
RANGE CODE FREQ RATIO -
MAJOR CODE FREQ(S) kHz
MINOR CODE FREQ(S) kHz
MIN RECEIVED CARRIER SNR dB
MIN REQ CODE PWR/No dB-Hz
CODE INTEGRATION TIME S
ACQUISITION SEQUENCE -
RANGE DATA UNITS -
RANGE QUANTIZATION -
ACCURACY (STRONG SIGNAL) m
MAX UNAMBIGUOUS RANGE km
TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4883

CCSDS 411 G-3

Page 4.9-8

May 1997



FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

DLR TRACKING SYSTEM

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS LIBREVILLE
GENERAL

STATION DESIGNATION - TRS

LOCATION(S) - Libreville / Gabun

DIAMETER m 8

FREQUENCY STD No Frequency Std.

STANDARD TYPE Name

STANDARD MFG Name

STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1- SECOND Di/f €] 1)
1-HOUR Df/f (1) (1)
1 - DAY (24 HOURS) Df/f (1) 1)
1- MONTH Df/f 1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) 1)
10 Hz OFFSET dBc/Hz (1) 1)
100 Hz OFFSET dBc/Hz (1) 1)
1000 Hz OFFSET dBc/Hz (1) 1)

REF FREQS AVAILABLE MHz

MAX STA-TO-STA OFFSET Hz
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO

REFERENCE TIME Name uTC

TIME CODE EPOCH Yr 1 January 1958

TIME CODES AVAILABLE cesbs IRIG; A, IRIG; B

Codes

MAX TIME RESOLUTION s 104,103

TIME TRANSFER METHOD Name GPS

MAX TRANS ERROR REF p-sec + 300

MAX OFFSET FROM REF H-sec + 300

MAX OFFSET MEAS ERROR H-sec 1

MAX STA-TO-STA OFFSET p-sec (1)

TIMING SIGNALS AVAILABLE | pulse/s 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOTr RECOMVENDED BY CCSDS

6445-4484

CCSDS 411 G-3

Page 4.9-9

May 1997




DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

LIBREVILLE
GENERAL
STATION DESIGNATION - TRS
LOCATION(S) - Libreville / Gabun
DIAMETER m 8
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Gabun / Africa
LOCATION, CITY Name Libreville
LONGITUDE (site 1/site 2/site 3) |d, m,s 9, 40, 12
LATITUDE (site 1/site 2/site 3) d,m,s 02111
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - - 360 deg + 360 deg
TRACKING SPEED RANGE deg/s 15
MAX TRACK ACCELERATION deg/s2 15
TYPE OF POINTING Type Autotrack, Programtrack
POINTING ACCURACY deg <0.05
MIN TRANSMIT ELEV ANGLE deg 1)
MIN RECEIVE ELEV ANGLE deg 0
SUPPORT

TRANSMIT FREQ BAND(S) GHz (1)
RECEIVE FREQ BAND(S) GHz 17-23,8-84
ACQ AID FREQ BAND(S) GHz 1)
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.

5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMMVENDED BY CCSDS

6445-4485

CCSDS 411 G-3

Page 4.9-10

May 1997




DLR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS OHIGGINS
GENERAL
STATION DESIGNATION - GARS
LOCATION(S) - O'Higgins
DIAMETER m 9
TRANSMIT None
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQ STABILITY @ 1 Hr Df/f
TRANSMIT POWER 1 W
EIRP RANGE 1 dBW
TRANSMIT POWER 2 W
EIRP RANGE 2 dBW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hzl/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ Yes/No
COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4626

CCSDS 411 G-3

Page 4.9-11

May 1997



DLR TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

CHARACTERISTICS

UNITS

SUBNETWORK OR STATION

Type

O'HIGGINS O'HIGGINS
GENERAL
STATION DESIGNATION GARS GARS
LOCATION(S) O'Higgins O'Higgins
DIAMETER m 9 9
RECEIVE
FREQUENCIES MHz 1650 - 1750 2200 - 2300 8025 - 8500
FREQUENCY RESOLUTION Hz @ (1) (1)
ANTENNA GAIN @ 45 deg dBi 34.2 (1) (1)
SYS NOISE TEMP @ ZENITH K @ ) (1)
G/T @ 45 deg dB/K o) 20.5 311
POLARIZATION RCP or LCP RCP or LCP RCP
ANTENNA BEAMWIDTH (-3dB) | deg (1) (1) (1)
ANTENNA ELLIPTICITY dB 1) (1) (1)
L.O. REF FREQ STAB @ 1 Hr D/t & (1) (1)
RCVR AGC DYNAMIC RANGE dB (1) (1) (1)
RCVR THRESHOLD @ 2BloHz | dBm 1) (1) (1)
RCVR LOOP BANDWIDTHS Hz & (1) (1)
RCVR LOOP TYPE (ADAPT, FIX) (1) ) (1)
RCVR PLL ORDER(S) No. @ (1) (1)
ACQ SWEEP RANGE kHz o (1) (1)
MIN ACQ SWEEP RATE Hzls (1) (1) (1)
MAX ACQ SWEEP RATE kHz/s (1) (1) (1)
ACQ SWEEP STEP SIZE Hz ) (1) (1)
PROGRAMMED L.O. Yes/No (1) (1) (1)
TELEMETRY
MODULATION TYPE(S) - QPSK, UQPSK
MODULATION FORMAT(S) - \
MOD INDEX RANGE Rad Pk \
SUBCARRIER FREQ RANGE Kz Specific for NOAA Satellites % Specific for ERS-1, ERS-2, JERS
SUBCARRIER WAVEFORM Sin/Sq
SYMBOL RATE RANGE sls |
SUBCARRIER/SYM RATE LIMIT J /
ARRAYS WITH STATIONS
CHANNEL DECODING

DATA FORMAT

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4627

CCSDS 411 G-3

Page 4.9-12

May 1997



DLR TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITs OHIGGINS

GENERAL

STATION DESIGNATION - GARS

LOCATION(S) - O'Higgins

DIAMETER m 9

FREQUENCIES

TRANSMIT FREQUENCIES MHz Q)

RECEIVE FREQUENCIES MHz 1650 - 1750, 2000 - 2400, 8000 - 8600

TURNAROUND FREQ RATIO - Q)
DOPPLER None

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None

COHERENT/NON-COHERENT -

RANGE CODE WAVEFORM Sin/Sq

EARTH STATION MOD INDEX Rad Pk

RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz

MINOR CODE FREQ(S) kHz

MIN RECEIVED CARRIER SNR dB

MIN REQ CODE PWR/No dB-Hz

CODE INTEGRATION TIME S

ACQUISITION SEQUENCE -

RANGE DATA UNITS -

RANGE QUANTIZATION -

ACCURACY (STRONG SIGNAL) m

MAX UNAMBIGUOUS RANGE km

TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOVMVENDED BY CCSDS

6445-4628

CCSDS411G-3

Page 4.9-13

May 1997



DLR TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS OHIGGINS
GENERAL

STATION DESIGNATION - GARS

LOCATION(S) - O'Higgins

DIAMETER m 9

FREQUENCY STD

STANDARD TYPE Name H-Maser Cesium

STANDARD MFG Name Oscilloquartz HP

STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1- SECOND Df/f 3x 1013 (1)
1-HOUR Df/f 3x10-14 (1)
1 - DAY (24 HOURS) Df/f 3% 1015 1)
1- MONTH Df/f (1) )

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) 1)
10 Hz OFFSET dBc/Hz (1) 1)
100 Hz OFFSET dBc/Hz (1) (1)
1000 Hz OFFSET dBc/Hz (1) (1)

REF FREQS AVAILABLE MHz 1)

MAX STA-TO-STA OFFSET Hz (1)
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO

REFERENCE TIME Name uTc

TIME CODE EPOCH Yr 1 JANUARY 1958

CCSDS IRIG - A, IRIG - B
TIME CODES AVAILABLE
Codes

MAX TIME RESOLUTION s 104,103

TIME TRANSFER METHOD Name GPS

MAX TRANS ERROR REF p-sec +300

MAX OFFSET FROM REF p-sec +300

MAX OFFSET MEAS ERROR p-sec 1

MAX STA-TO-STA OFFSET p-sec (1)

TIMING SIGNALS AVAILABLE | pulse/s 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI

M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS
6445-4629

CCSDS 411 G-3

Page 4.9-14

May 1997



DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS OHIGGINS
GENERAL
STATION DESIGNATION - GARS
LOCATION(S) - O'Higgins
DIAMETER m 9
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Antarctica
LOCATION, CITY Name O'Higgins
LONGITUDE (site 1/site 2/site 3) |d, m, s 57 54 03 W
LATITUDE (site 1/site 2/site 3) d,m,s 631916 S
MECHANICAL
TYPE OF MOUNT - Two Axis, Tilting
AZIMUTH LIMITATIONS - - 270, + 270
TRACKING SPEED RANGE deg/s 11/s2, 5/s2
MAX TRACK ACCELERATION deg/s? 7/s2, 5/s2
TYPE OF POINTING Type Program and Autotrack
POINTING ACCURACY deg ~0.05
MIN TRANSMIT ELEV ANGLE deg 1)
MIN RECEIVE ELEV ANGLE deg 0
SUPPORT
TRANSMIT FREQ BAND(S) GHz (1)
RECEIVE FREQ BAND(S) GHz 1.65-1.75,2.2-2.3,8-85
ACQ AID FREQ BAND(S) GHz 1)
MISSION CATEGORIES Cat A, VLBI

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMVENDED BY CCSDS

6445-4630

CCSDS 411 G-3

Page 4.9-15
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DLR TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - LEOP - KU
LOCATION(S) - Weilheim, Germany
DIAMETER m 11.1
TRANSMIT
FREQUENCIES MHz 13 750 - 14 500
FREQUENCY RESOLUTION Hz 1)
RF FREQUENCY STABILITY Df/f 1x 105 @ 10 sec
TRANSMIT POWER 1 w 2000
EIRP RANGE 1 dBW 60 - 90
TRANSMIT POWER 2 w None
EIRP RANGE 2 dBwW None
POLARIZATION - RCP or LCP or LIN X or Y
ANTENNA GAIN dBi 58.8
ANTENNA BEAMWIDTH (-3 dB) deg 0.13
ANTENNA ELLIPTICITY dB 2
RF FREQ SWEEP RANGE kHz + 10 to + 140
MIN FREQ SWEEP RATE Hz/s 1000
MAX FREQ SWEEP RATE kHz/s 30
PROGRAMMED UPLINK FREQ | Yes/No Yes
COMMAND
RF CARRIER MOD TYPE - PM or FM
RF CARRIER MOD INDEX RNG | Rad Pk + 1.5, <400 kHz
SUBCARRIER FREQUENCY(S) Hz 8000 or 16 000
SUBCARRIER STEP SIZE Hz 1)
SUBCARRIER FREQ STABILITY | ppm 1x10° @ 10 sec
SUBCARRIER WAVEFORM Sin/Sq Sine

SUBCARRIER MOD TYPE

PCM/PSK, PCM/ FSK

SUBCARRIER/BIT RATE LIMIT

2M: ' m=2,3,4....11

BIT RATE RANGE

b/s

4000/2", h=0,1,2....9

FORMATS AVAILABLE

NRZ-L,M,S; Bi-f -L,M, S

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOT RECOMVENDED BY CCSDS

6445-4025

CCSDS411G-3

Page 4.9-16
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DLR TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - LEOP - KU
LOCATION(S) - Weilheim, Germany
DIAMETER m 11.1
RECEIVE
FREQUENCIES MHz 10 700 - 12 750
FREQUENCY RESOLUTION Hz 1
ANTENNA GAIN @ 45 deg dBi 60.53 @ 11.725 GHz
SYS NOISE TEMP @ ZENITH K 200
GIT @ 45 deg dB 375
POLARIZATION - RCP and LCP or LIN X and Y
ANTENNA BEAMWIDTH (-3 dB) deg 0.16
ANTENNA ELLIPTICITY dB 2
L.O. REF FREQ STAB @ 1 hr Df/f 1x10° @ 10 sec
RCVR AGC DYNAMIC RANGE dB 60
RCVR THRESHOLD @ 2 Blo Hz dBm -140in 2 Blo =125 Hz
RCVR LOOP BANDWIDTHS Hz 125, 250, 500, 1000 + 10% (2 BLO)
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz +10to + 300
MIN ACQ SWEEP RATE Hz/s 1500 @ 1252 BLO
MAX ACQ SWEEP RATE kHz/s 100 @ 1000 2 BLO
ACQ SWEEP STEP SIZE Hz Continuous
PROGRAMMED L.O. Yes/No Yes
TELEMETRY
MODULATION TYPE(S) - PCM /PSK/PM, PCM/PM
MODULATION FORMAT(S) - NRZ-L,SP-L
MOD INDEX RANGE Rad Pk 05-1
SUBCARRIER FREQ RANGE kHz 1.024 - 128
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 160 - 18 000
SUBCARRIER/SYM RATE LIMIT - None
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type 1)

DATA FORMAT

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4026

CCSDS411G-3

Page 4.9-17
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DLR TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS LEOP - KU STATION

GENERAL

STATION DESIGNATION - LEOP - KU

LOCATION(S) - Weilheim, Germany

DIAMETER m 11.1

FREQUENCIES

TRANSMIT FREQUENCIES MHz 13 750 - 14 500

RECEIVE FREQUENCIES MHz 10 700 - 12 750

TURNAROUND FREQ RATIO - (1)
DOPPLER

COHERENT/NON-COHERENT - Either

COUNTER RESOLUTION Cycles 0.001

MAX DOPPLER FREQ SHIFT MHz +0.15

DOPPLER BIAS FREQ MHz 0.1-1.0in 50 kHz Steps

DRIFT Di/f 8x 1012 @ 1 min

OUTPUT EQUATION - (Np +1-Np) (0.1 +Tp 4 1-Th)

DIRECTION INDICATOR - +Df = -Dr
RANGING

COHERENT/NON-COHERENT - Either

RANGE CODE WAVEFORM Sin/Sq Sine

EARTH STATION MOD INDEX | Rad Pk 0.1-15

RANGE CODE FREQ RATIO - 5:1, 4:1

MAJOR CODE FREQ(S) kHz 27 779.606

MINOR CODE FREQ(S) kHz 22 223.685 - 23 334.869

MIN RECEIVED CARRIER SNR dB 12

MIN REQ CODE PWR/No dB-Hz Major = 22, Minor = 16

CODE INTEGRATION TIME s 1.5

ACQUISITION SEQUENCE - Major Code First, then Minor Codes

RANGE DATA UNITS - Nanoseconds

RANGE QUANTIZATION - 1ns

ACCURACY (STRONG SIGNAL) m 2

MAX UNAMBIGUOUS RANGE km 7500

TRANSPONDER BW MHz 0.1

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4027

CCSDS 411 G-3

Page 4.9-18
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DLR TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS LEOP - KU STATION
GENERAL
STATION DESIGNATION - LEOP - KU
LOCATION(S) - Weilheim, Germany
DIAMETER m 11.1
FREQUENCY STD

STANDARD TYPE Name Cesium GPS - Rubidium Hydrogen - Maser
STANDARD MFG Name Oscilloquartz Efratom KVARZ
STABILITY AT: Vfﬁli?nnce Véol\’lilaannce Vefflile?nnce Drift

1 - SECOND Di/f 3x1011 1x 1011 4x1013

1- HOUR Di/f (1) <2x1012 2x1014

1 - DAY (24 HOURS) Di/f 3x 1013 <2x1012 5x 10715

1- MONTH Df/f (1) € 1)
REF FREQS PHASE NOISE St () 5 MHz 5 MHz 5 MHz 100 MHz

1 Hz OFFSET dBc/Hz ) 1) @)

10 Hz OFFSET dBc/Hz -125 -125 -130

100 Hz OFFSET dBc/Hz -140 -155 -140

1000 Hz OFFSET dBc/Hz -140 -155 -150
REF FREQS AVAILABLE MHz 1,5,10 5, 100
MAX STA-TO-STA OFFSET Hz [€)) (1)

TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTtc uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE ) (1)
Codes

MAX TIME RESOLUTION s 1x106 1x 106
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec +0.1 +0.1
MAX OFFSET FROM REF p-sec +20 +20
MAX OFFSET MEAS ERROR p-sec 0.01 0.01
MAX STA-TO-STA OFFSET p-sec 1) (1)
TIMING SIGNALS AVAILABLE | pulse/s 1 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4028

CCSDS 411 G-3

Page 4.9-19
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DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |[UNITS[ | c 55 kU STATION
GENERAL
STATION DESIGNATION - LEOP - KU
LOCATION(S) - Weilheim, Germany
DIAMETER m 11.1
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Germany
LOCATION, CITY Name Weilheim
LONGITUDE (site 1/site 2/site 3) |d, m, s 10, 05, 7.2
LATITUDE (site 1/site 2/site 3) d,m, s 47,52,52.3
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS deg + 160
TRACKING SPEED RANGE deg/s Az=15El=6
MAX TRACK ACCELERATION deg/s? Az=6,El=3
TYPE OF POINTING Type Monopulse, Autotrack, Program
POINTING ACCURACY deg 0.037
MIN TRANSMIT ELEV ANGLE deg 0
MIN RECEIVE ELEV ANGLE deg 0
SUPPORT
TRANSMIT FREQ BAND(S) GHz 13.75- 145
RECEIVE FREQ BAND(S) GHz 10.7 - 12.75
ACQ AID FREQ BAND(S) GHz None
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOME LI M TATIONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-4029

CCSDS 411 G-3

Page 4.9-20
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DLR TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS| 15 METER 1 STATION 15-METER 2 STATION
GENERAL
STATION DESIGNATION - 15m 1 15m 2
LOCATION(S) - Weilheim, Germany Weilheim, Germany
DIAMETER m 15 15
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 3.2 3.2
RF FREQ STABILITY @ 1 Hr Df/f 1x10° @ 10 sec 1x10° @ 10 sec
TRANSMIT POWER 1 w 2 -2000 2 - 2000
EIRP RANGE 1 dBW 50 - 80 50 - 80
TRANSMIT POWER 2 w 2-200 2-200
EIRP RANGE 2 dBW 50-70 50-70
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 46.4 47.2
ANTENNA BEAMWIDTH (-3 dB) deg 0.66 0.66
ANTENNA ELLIPTICITY dB 1 1
RF FREQ SWEEP RANGE kHz +1,+10,+50, + 100, + 150 +1,+10, %50, + 100, + 150
MIN FREQ SWEEP RATE Hz/s 500 500
MAX FREQ SWEEP RATE kHz/s 50 50
PROGRAMMED UPLINK FREQ Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.01-3 0.01-3
SUBCARRIER FREQUENCY(S) Hz 8000 or 16 000 8000 or 16 000
SUBCARRIER STEP SIZE Hz 1) 1)
SUBCARRIER FREQ STABILITY | ppm 1x10° @ 10 sec 1x 10 @ 10 sec
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PCM /PSK PCM /PSK
SUBCARRIER/BIT RATE LIMIT - 2M- m=23,4....11 2M- m=23,4....11
BIT RATE RANGE bls 4000/2M; h=0,1,2....9 4000/2h; h=0,1,2....9
FORMATS AVAILABLE - NRZ - L NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOT RECOMVENDED BY CCSDS

6445-4019

CCSDS411G-3

Page 4.9-21
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DLR TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| 15 METER 1 STATION 15-METER 2 STATION
GENERAL
STATION DESIGNATION - 15m 1 15m 2
LOCATION(S) - Weilheim Weilheim
DIAMETER m 15 15
RECEIVE
FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 1 1
ANTENNA GAIN @ 45 deg dBi 47.8 @ 2250 MHz 48.3 @ 2250 MHz
SYS NOISE TEMP @ ZENITH K 90 100
G/T @ 45 deg dB 26.9 29
POLARIZATION - Any RCP and LCP or LIN X and Y
ANTENNA BEAMWIDTH (-3 dB) deg 0.62 0.62
ANTENNA ELLIPTICITY dB 1 1
L.O. REF FREQ STAB @ 1 Hr Df/f 1x 105 @ 10 sec 1x10° @ 10 sec
RCVR AGC DYNAMIC RANGE daB 59 59
RCVR THRESHOLD @ 2 Blo Hz dBm -150in 2 Blo = 30 Hz -150in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K 30, 100, 300, 1 K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz 10, 50, 150 10, 50, 150
MIN ACQ SWEEP RATE Hz/s 6 56
MAX ACQ SWEEP RATE kHz/s 62.5 62.5
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - PCM /PSK/PM, PCM/PM PCM /PSK/PM, PCM/PM
MODULATION FORMAT(S) - NRZ-L, M, S, DM, Bi-f NRZ-L, M, S, DM, Bi -f
MOD INDEX RANGE Rad Pk 0-25 0-25
SUBCARRIER FREQ RANGE kHz 1-4000 1-4000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sl/s 10 - 1 250 000 10 - 1 250 000
SUBCARRIER/SYM RATE LIMIT - None None
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type 1) Q)

DATA FORMAT

@)

@)

1. CAPABILITY OR DATA IS NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4020

CCSDS 411 G-3

Page 4.9-22
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RADIO METRIC CHARACTERISTICS

DLR TRACK SYSTEM

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS| 15 METER 1 STATION 15-METER 2 STATION
GENERAL
STATION DESIGNATION - 15m 1 15m 2
LOCATION(S) - Weilheim, Germany Weilheim, Germany
DIAMETER m 15 15
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2150
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER
COHERENT/NON-COHERENT - Either Either
COUNTER RESOLUTION Cycles 0.001 5ns
MAX DOPPLER FREQ SHIFT MHz +0.15 0.15
DOPPLER BIAS FREQ MHz 0 0.1-1.0in 50 kHz Steps
DRIFT Di/f 8x 1012 @ 1 min 8x 1012 @ 1 min
OUTPUT EQUATION - 1y (Nn+1-Np)-(01+Th41-Tp)
DIRECTION INDICATOR - + Df = -Dr
RANGING .
COHERENT/NON-COHERENT Sin/Sq Either Either
RANGE CODE WAVEFORM Rad Pk Sine Sine / PRN
EARTH STATION MOD INDEX - 0.1-1.5 0.01-1.5
RANGE CODE FREQ RATIO kHz 5:1,4:1 5:1,4:1
MAJOR CODE FREQ(S) kHz 100 100 - 3000 in 0.1 Hz Steps
MINOR CODE FREQ(S) dB 20, 16 (0.8, 0.16, 0.32, 0.008 on 16 kHz) Minor Codes h =0....20
MIN RECEIVED CARRIER SNR dB-Hz 12.2 12.2
MIN REQ CODE PWR/No S Major = 22, Minor =13 -10
CODE INTEGRATION TIME - 8 0.5-100
ACQUISITION SEQUENCE Major Code First, then Minor Codes Major Code First, then Different Code Length
RANGE DATA UNITS - Nanoseconds Nanoseconds
RANGE QUANTIZATION - 1ns 1ns
ACCURACY (STRONG SIGNAL) m 0.15 0.5
MAX UNAMBIGUOUS RANGE km 18 750 3 000 000
TRANSPONDER BW MHz 0.3 2 * Major Code Frequency

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4021

CCSDS 411 G-3

Page 4.9-23
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DLR TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS 15-METER 1 STATION
GENERAL
STATION DESIGNATION - 15m 1
LOCATION(S) - Weilheim, Germany
DIAMETER m
FREQUENCY STD

STANDARD TYPE Name Cesium GPS-Rubidium Hydrogen-Maser
STANDARD MFG Name Oscilloquartz Efratom KVARZ
STABILITY AT: Vzﬁ%?nnce V:ﬁ’lilefnnce Vzﬁlilaannce Drift

1 - SECOND Df/f 3x1011 1x1011 4x1013

1 - HOUR Df/f (1) <2x1012 2x1014

1 - DAY (24 HOURS) Df/f 3x1013 £2x1012 5x 10715

1- MONTH Di/f (1) (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 5 MHz 5 MHz 100 MHz

1 Hz OFFSET dBc/Hz 1) (1) (1)

10 Hz OFFSET dBc/Hz -125 -125 -130

100 Hz OFFSET dBc/Hz -140 -155 -140

1000 Hz OFFSET dBc/Hz -140 -155 -150
REF FREQS AVAILABLE MHz 1,5, 10 5, 100
MAX STA-TO-STA OFFSET Hz (1) 1)

TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE 1) (1)
Codes

MAX TIME RESOLUTION s 1x 106 1x108
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec +0.1 +0.1
MAX OFFSET FROM REF p-sec +20 +20
MAX OFFSET MEAS ERROR p-sec 0.01 0.01
MAX STA-TO-STA OFFSET p-sec €)) (1)
TIMING SIGNALS AVAILABLE | pulse/s 1 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOTr RECOMVENDED BY CCSDS

6445-4022

CCSDS 411 G-3

Page 4.9-24
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DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| 15 METER 1 STATION 15-METER 2 STATION
GENERAL
STATION DESIGNATION - 15m 1 15m 2
LOCATION(S) - Weilheim, Germany Weilheim, Germany
DIAMETER m 15 15
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Germany Germany
LOCATION, CITY Name Weilheim Weilheim
LONGITUDE (site 1/site 2/site 3) |d, m, s 11,05, 7.2 11,05,1.2
LATITUDE (site 1/site 2/site 3) d,m,s 47,52, 48.2 47,52,52.3
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - None None
TRACKING SPEED RANGE deg/s Az =15, EI=6 Az =15, EI=6
MAX TRACK ACCELERATION deg/s 2 Az=6, EI=3 Az=6, EI=3
TYPE OF POINTING Type Monopulse, Autotrack, Program Monopulse, Autotrack, Program
POINTING ACCURACY deg 0.005 0.005
MIN TRANSMIT ELEV ANGLE deg 5 2
MIN RECEIVE ELEV ANGLE deg 5 2
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2 2
RECEIVE FREQ BAND(S) GHz 2 2
ACQ AID FREQ BAND(S) GHz None None
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

BASED UPON GECDETI C COORDI NATES

NOT RECOMVENDED BY CCSDS

6445-4024

CCSDS 411 G-3

Page 4.9-25
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DLR TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 30-METER STATION

GENERAL

STATION DESIGNATION - 30m

LOCATION(S) - Weilheim, Germany

DIAMETER m 30
TRANSMIT

FREQUENCIES MHz 2025 - 2120

FREQUENCY RESOLUTION Hz 12

RF FREQUENCY STABILITY Df/f +1x10° @ 10 sec

TRANSMIT POWER 1 w 1860 - 14 800

EIRP RANGE 1 dBW 85-94

TRANSMIT POWER 2 w None

EIRP RANGE 2 dBW None

POLARIZATION - RCP or LCP, or LIN

ANTENNA GAIN dBi 52.3 @ 2115 MHz

ANTENNA BEAMWIDTH (-3 dB) deg 0.33

ANTENNA ELLIPTICITY daB (@)

RF FREQ SWEEP RANGE kHz + 500

MIN FREQ SWEEP RATE Hz/s 1

MAX FREQ SWEEP RATE kHz/s 100

PROGRAMMED UPLINK FREQ [ Yes/No Yes
COMMAND

RF CARRIER MOD TYPE - PM

RF CARRIER MOD INDEX RNG | Rad Pk 0-15

SUBCARRIER FREQUENCY(S) Hz 100 - 100 000

SUBCARRIER STEP SIZE Hz 0.01

SUBCARRIER FREQ STABILITY | ppm 1x 105 @ 10 sec

SUBCARRIER WAVEFORM Sin/Sq Sine or Square

SUBCARRIER MOD TYPE - PCM/PSK

SUBCARRIER/BIT RATE LIMIT - 1,2,3....4095

BIT RATE RANGE b/s 1-2000

FORMATS AVAILABLE

NRZ -L; Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4744

CCSDS 411 G-3

Page 4.9-26

May 1997



DLR TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 30-METER STATION
GENERAL
STATION DESIGNATION - 30m
LOCATION(S) - Weilheim, Germany
DIAMETER m 30
RECEIVE
FREQUENCIES MHz 2290 - 2300 8400 - 8440 5875 + 50
FREQUENCY RESOLUTION Hz 48 x 106 48 x 106 48 x 106
ANTENNA GAIN 45 deg dBi 53 63 )
SYS NOISE TEMP @ ZENITH K 80 35 1)
GIT @ 45 deg dB/K 335 49 (1)
POLARIZATION - RCP or LCP, LIN RCP or LCP, LIN RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.3 0.08 (1)
ANTENNA ELLIPTICITY dB (1) (1) [6h)
L.O. REFFREQ STAB @ 1 hr Di/f 10 @ 10 sec 10 @ 10 sec 10 @ 10 sec
RCVR AGC DYNAMIC RANGE dB 90 90 90
RCVR THRESHOLD @ 2 BloHz | dBm -161in 2 Blo =3 Hz -160in 2 Blo =3 Hz (1)
RCVR LOOP BANDWIDTHS Hz 3,12, 48, 152 3,12, 48, 152 1,2,4,8....1024
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt Adapt
RCVR PLL ORDER(S) No. 2 2 2
ACQ SWEEP RANGE kHz + 370 + 370 + 1000
MIN ACQ SWEEP RATE Hz/s 48 x 106 48 x 106 0.1
MAX ACQ SWEEP RATE kHz/s 480 480 100
ACQ SWEEP STEP SIZE Hz 48 x 106 48 x 106 <0.02
PROGRAMMED L.O. Yes/No No No Yes
TELEMETRY
MODULATION TYPE(S) - PCM /PSK / PM, PCM / PM PCM / PSK / PM, PCM / PM
MODULATION FORMAT(S) - NRZ-L, M, S;Bi-f -L, M, S; DM NRZ-L, M, S;Bi-f-L M,S; DM
MOD INDEX RANGE Rad Pk 0.1-1.25 0.1-1.25
SUBCARRIER FREQ RANGE kHz 0.512 - 1000 0.512 - 1000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 4.7 - 100 000 4.7 - 100 000
SUBCARRIER/SYM RATE LIMIT - None None
ARRAYS WITH STATIONS - None None

CHANNEL DECODING

1)

@

DATA FORMAT

1)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4014

CCSDS 411 G-3

Page 4.9-27
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RADIO METRIC CHARACTERISTICS

DLR TRACK SYSTEM

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 30-METER STATION

GENERAL

STATION DESIGNATION - 30m

LOCATION(S) - Weilheim, Germany

DIAMETER m 30

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2110 - 2120

RECEIVE FREQUENCIES MHz 2240 - 2300

TURNAROUND FREQ RATIO - 1-880/1-221
DOPPLER

COHERENT/NON-COHERENT - Either

COUNTER RESOLUTION Cycles 5ns

MAX DOPPLER FREQ SHIFT MHz 0.05-1

DOPPLER BIAS FREQ MHz 0.1-1in 50 kHz Steps

DRIFT DF/f 8x 1012 @ 1 min

OUTPUT EQUATION - Doppler Count + Time Fraction

DIRECTION INDICATOR - + Df = -Dr
RANGING

COHERENT/NON-COHERENT - Coherent

RANGE CODE WAVEFORM Sin/Sq Sine PRN

EARTH STATION MOD INDEX Rad Pk 0.01-15

RANGE CODE FREQ RATIO - 2:1

MAJOR CODE FREQ(S) kHz 100 - 3000 in 0.1 Hz Steps

MINOR CODE FREQ(S) kHz Minor Codes h =0. . . .20 Code Length 21/ Major Code Freq.

MIN RECEIVED CARRIER SNR dB 11

MIN REQ CODE PWR/No dB-Hz -10

CODE INTEGRATION TIME S 0.5 -1000

ACQUISITION SEQUENCE - Sine then PRN

RANGE DATA UNITS - Nanoseconds

RANGE QUANTIZATION - 1ns

ACCURACY (STRONG SIGNAL) m 0.5

MAX UNAMBIGUOUS RANGE km 3 000 000

TRANSPONDER BW MHz 2 + Major Code Frequency

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4746

CCSDS 411 G-3

Page 4.9-28

May 1997



DLR TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - 30m
LOCATION(S) - Weilheim, Germany
DIAMETER m 30
FREQUENCY STD
STANDARD TYPE Name Cesium GPS-Rubidium Hydrogen-Maser
STANDARD MFG Name Oscilloquartz Efratom KVARZ
STABILITY AT: VéArIiIz?nnce Vfﬁli?nnce VaArIiIz?nnce Drift
1- SECOND Df/f 3x1011 1x 1011 4x1013
1 - HOUR Df/f (1) <2x1012 2 x 1014
1 - DAY (24 HOURS) Df/f 3x 1013 <2x1012 5x 1015
1- MONTH Diff (1) (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 5 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1) 1)
10 Hz OFFSET dBc/Hz -125 -125 -130
100 Hz OFFSET dBc/Hz - 140 - 155 -140
1000 Hz OFFSET dBc/Hz - 140 - 155 -150
REF FREQS AVAILABLE MHz 1,5, 10 5, 100
MAX STA-TO-STA OFFSET Hz (1) €))

TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTC uTc
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS
TIME CODES AVAILABLE (1) (1)
Codes
MAX TIME RESOLUTION s 1x 106 1x 106
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec +0.1 +0.1
MAX OFFSET FROM REF p-sec 2 +2
MAX OFFSET MEAS ERROR p-sec 0.01 0.01
MAX STA-TO-STA OFFSET p-sec 1) (1)
TIMING SIGNALS AVAILABLE | pulse/s 1 1

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3. NOTr RECOMVENDED BY CCSDS
4. MEASURED BY THE AGENCY 6445-4016

CCSDS 411 G-3 Page 4.9-29 May 1997




DLR TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |[UNITS[ o1 Ve TER STATION
GENERAL
STATION DESIGNATION - 30m
LOCATION(S) - Weilheim, Germany
DIAMETER m 30
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Germany
LOCATION, CITY Name Weilheim
LONGITUDE (site 1/site 2/site 3) |[d, m, s 11,04,416
LATITUDE (site 1/site 2/site 3) d,m,s 47,52,52.3
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - + 270
TRACKING SPEED RANGE deg/s Az=15El=1
MAX TRACK ACCELERATION deg/s2 Az=15E=1
TYPE OF POINTING Type Monopulse, Autotrack
POINTING ACCURACY deg 0.001
MIN TRANSMIT ELEV ANGLE deg 8
MIN RECEIVE ELEV ANGLE deg 3
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2
RECEIVE FREQ BAND(S) GHz 2,5,8
ACQ AID FREQ BAND(S) GHz None
MISSION CATEGORIES Cat B

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMVENDED BY CCSDS

6445-4047

CCSDS411G-3

Page 4.9-30

May 1997



EARTH-TO-SPACE LINK CHARACTERISTICS

DRA TRACKING SYSTEM

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS LASHAM LASHAM
GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 2.4 (Tracking) 3.6 (Tracking)
TRANSMIT None None
FREQUENCIES MHz
FREQUENCY RESOLUTION Hz
RF FREQ STABILITY @ 1 Hr Df/f
TRANSMIT POWER 1 w
EIRP RANGE 1 dBw
TRANSMIT POWER 2 w
EIRP RANGE 2 dBwW
POLARIZATION -
ANTENNA GAIN dBi
ANTENNA BEAMWIDTH (-3 dB) deg
ANTENNA ELLIPTICITY dB
RF FREQ SWEEP RANGE kHz
MIN FREQ SWEEP RATE Hz/s
MAX FREQ SWEEP RATE kHz/s
PROGRAMMED UPLINK FREQ [ Yes/No
COMMAND None None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG | Rad Pk
SUBCARRIER FREQUENCY(S) Hz
SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY | ppm
SUBCARRIER WAVEFORM Sin/Sq
SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4739

CCSDS 411 G-3

Page 4.10-1

May 1997



DRA TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 2.4 (Tracking) 3.6 (Tracking)
RECEIVE
FREQUENCIES MHz 1540 - 1720 1540 - 1720
FREQUENCY RESOLUTION Hz 10 10
ANTENNA GAIN @ 45 deg dBi 29.2 34
SYS NOISE TEMP @ ZENITH K 88 40
GIT @ 45 deg dB 7.1 27.6
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 4.9 3.6
ANTENNA ELLIPTICITY dB 1) (1)
L.O. REF FREQ STAB @ 1 Hr Df/f +50 + 50
RCVR AGC DYNAMIC RANGE dB Threshold to -10 dBm Threshold to -10 dBm
RCVR THRESHOLD @ 2 Blo Hz dBm -150in 2 Blo = 30 Hz -154 in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 3K, 10 K 30, 100, 300, 1 K, 3K, 10K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 100 to + 250 + 100 to + 250
MIN ACQ SWEEP RATE Hz/s 0 0
MAX ACQ SWEEP RATE kHz/s 250 250
ACQ SWEEP STEP SIZE Hz 100 100
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - PM/FM/AM; BPSK, PSK, FSK PM/FM/AM; BPSK, PSK, FSK
MODULATION FORMAT(S) - Bi-f-L MS; NRZ- L,M,S Bi-f-L M,S; NRZ- L,M,S
MOD INDEX RANGE Rad Pk 2-8 2-8
SUBCARRIER FREQ RANGE kHz Q) @)
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 1) Q)
SUBCARRIER/SYM RATE LIMIT - Q) @)
ARRAYS WITH STATIONS - 1) Q)
CHANNEL DECODING Type 1) Q)

DATA FORMAT

@)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-2163

CCSDS 411 G-3

Page 4.10-2

May 1997




DRA TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |uNITs ASHAM L ASHAM
GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 2.4 3.6
FREQUENCIES
TRANSMIT FREQUENCIES MHz Q) Q)
RECEIVE FREQUENCIES MHz 1) 1)
TURNAROUND FREQ RATIO - Q) (2)
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING None None
COHERENT/NON-COHERENT -
RANGE CODE WAVEFORM Sin/Sq
EARTH STATION MOD INDEX Rad Pk
RANGE CODE FREQ RATIO -
MAJOR CODE FREQ(S) kHz
MINOR CODE FREQ(S) kHz
MIN RECEIVED CARRIER SNR dB
MIN REQ CODE PWR/No dB-Hz
CODE INTEGRATION TIME S
ACQUISITION SEQUENCE -
RANGE DATA UNITS -
RANGE QUANTIZATION -
ACCURACY (STRONG SIGNAL) m
MAX UNAMBIGUOUS RANGE km
TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4741

CCSDS 411 G-3

Page 4.10-3

May 1997



DRA TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS LASHAM LASHAM
GENERAL

STATION DESIGNATION - Lasham Lasham

LOCATION(S) - England England

DIAMETER m 2.4 3.6

FREQUENCY STD

STANDARD TYPE Name (1) (1)

STANDARD MFG Name (1) (1)

STABILITY AT: vatan Drift vanan e Drift
1- SECOND D/f 1) @) 1) @)
1-HOUR Df/f 1) (1) (1) 1)
1 - DAY (24 HOURS) D/t @) @) @ 1)
1- MONTH Di/f (1) (1) (1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1) (1) 1)
10 Hz OFFSET dBc/Hz ) (1) (2) 1)
100 Hz OFFSET dBc/Hz 1) (1) (1) 1)
1000 Hz OFFSET dBc/Hz (1) (1) (1) (1)

REF FREQS AVAILABLE MHz 1) (1)

MAX STA-TO-STA OFFSET Hz (1) (1)
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTC uTC

TIME CODE EPOCH Yr (1) (1)

CCSDS

TIME CODES AVAILABLE Codes IRIG - B, NASA - 36 IRIG - B, NASA - 36

MAX TIME RESOLUTION s 1 pps 1 pps

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF H-sec +2in 10 sec +21in 10 sec

MAX OFFSET FROM REF p-sec <1 <1

MAX OFFSET MEAS ERROR p-sec <1 <1

MAX STA-TO-STA OFFSET p-sec (1) (1)

TIMING SIGNALS AVAILABLE | pulse/s 1, 60 1, 60

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOT RECOMMENDED BY CCSDS
6445-4742

CCSDS411G-3

Page 4.10-4

May 1997



DRA TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS LASHAM LASHAM
GENERAL

STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 2.4 (Tracking) 3.6 (Tracking)

GEOGRAPHICAL

LOCATION, COUNTRY/STATE | Name Hampshire Hampshire
LOCATION, CITY Name Basingstoke Basingstoke
LONGITUDE (site 1/site 2/site 3) |[d, m, s 358,58, 34 E 358, 58, 36 E
LATITUDE (site 1/site 2/site 3) d,m,s 51,11,14N 51,11,07 N

MECHANICAL
TYPE OF MOUNT - El over Az El over Az
AZIMUTH LIMITATIONS - +410to -410 + 380 to -380
TRACKING SPEED RANGE deg/s 0-21 0-15
MAX TRACK ACCELERATION deg/s2 22 15
TYPE OF POINTING Type Manual / Autotrack / Program Program Track
POINTING ACCURACY deg 0.25 0.02
MIN TRANSMIT ELEV ANGLE deg (2) Q)
MIN RECEIVE ELEV ANGLE deg 0 +1
SUPPORT

TRANSMIT FREQ BAND(S) GHz 1) None
RECEIVE FREQ BAND(S) GHz 1.544-1.72 1.54-1.75
ACQ AID FREQ BAND(S) GHz 1) None
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GEODETI C COORDI NATES

3.

NOT RECOMMVENDED BY CCSDS

6445-2158

CCSDS 411 G-3

Page 4.10-5

May 1997



DRA TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS L ASHAM L ASHAM
GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 4.6 (Tracking) 12.2 (Tracking)
TRANSMIT None
FREQUENCIES MHz 2093.75
FREQUENCY RESOLUTION Hz 1
RF FREQ STABILITY @ 1 Hr Df/f 0.0001
TRANSMIT POWER 1 W 0.00025 - 4
EIRP RANGE 1 dBW +10to + 52
TRANSMIT POWER 2 W None
EIRP RANGE 2 dBW None
POLARIZATION - Circular
ANTENNA GAIN dBi 46
ANTENNA BEAMWIDTH (-3 dB) deg 1
ANTENNA ELLIPTICITY dB (2)
RF FREQ SWEEP RANGE kHz + 130
MIN FREQ SWEEP RATE Hz/s 22.5
MAX FREQ SWEEP RATE kHz/s 65
PROGRAMMED UPLINK FREQ | Yes/No Yes
COMMAND None

RF CARRIER MOD TYPE - PSK
RF CARRIER MOD INDEX RNG | Rad Pk 1.1
SUBCARRIER FREQUENCY(S) Hz 8000
SUBCARRIER STEP SIZE Hz 1
SUBCARRIER FREQ STABILITY ppm 0.001
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - NRZ - L
SUBCARRIER/BIT RATE LIMIT - 125B/S
BIT RATE RANGE b/s Fixed

FORMATS AVAILABLE

ESA Standard Telemetry

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-2155

CCSDS 411 G-3

Page 4.10-6

May 1997



DRA TRACKING SYSTEM

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 4.6 (Tracking) 12.2 (Tracking)
RECEIVE
FREQUENCIES MHz 1544 - 1720 1500 - 2100
FREQUENCY RESOLUTION Hz 10 10
ANTENNA GAIN @ 45 deg dBi 30 46
SYS NOISE TEMP @ ZENITH K 190 100
GI/T @ 45 deg dB 12.4 13.8
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 4.9 0.9
ANTENNA ELLIPTICITY dB 1) (1)
L.O. REF FREQ STAB @ 1 hr Df/f + 50 + 50
RCVR AGC DYNAMIC RANGE daB Threshold to -10 dBm Threshold to -10 dBm
RCVR THRESHOLD @ 2 Blo Hz dBm -147 in 2 Blo =30 Hz -150in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 3K, 10K 30, 100, 300, 1 K, 3K, 10K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 100 to + 250 + 100 to + 250
MIN ACQ SWEEP RATE Hz/s 0 0
MAX ACQ SWEEP RATE kHz/s 250 250
ACQ SWEEP STEP SIZE Hz 100 100
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - PM/FM/AM; BPSK, PSK, FSK PM/FM/AM; BPSK, PSK, FSK
MODULATION FORMAT(S) - Bi-f-L,M,S; NRZ-L,M,S Bi-f-L,M,S; NRZ-L, M, S
MOD INDEX RANGE Rad Pk 2-8 2-8
SUBCARRIER FREQ RANGE kHz 1) @)
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 1) 1)
SUBCARRIER/SYM RATE LIMIT - 1) @)
ARRAYS WITH STATIONS - 1) 1)
CHANNEL DECODING Type 1) 1)

DATA FORMAT

@)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

6445-2162

CCSDS411G-3

Page 4.10-7

May 1997

NOT RECOMVENDED BY CCSDS




DRA TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS LASHAM L ASHAM
GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 4.6 12.2
FREQUENCIES
TRANSMIT FREQUENCIES MHz @) 1)
RECEIVE FREQUENCIES MHz @) Q)
TURNAROUND FREQ RATIO - Q) Q)
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING None None
COHERENT/NON-COHERENT -
RANGE CODE WAVEFORM Sin/Sq
EARTH STATION MOD INDEX Rad Pk
RANGE CODE FREQ RATIO -
MAJOR CODE FREQ(S) kHz
MINOR CODE FREQ(S) kHz
MIN RECEIVED CARRIER SNR dB
MIN REQ CODE PWR/No dB-Hz
CODE INTEGRATION TIME S
ACQUISITION SEQUENCE -
RANGE DATA UNITS -
RANGE QUANTIZATION -
ACCURACY (STRONG SIGNAL) m
MAX UNAMBIGUOUS RANGE km
TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-2161

CCSDS 411 G-3

Page 4.10-8

May 1997



DRA TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS LASHAM LASHAM
GENERAL

STATION DESIGNATION - Lasham Lasham

LOCATION(S) - England England

DIAMETER m 4.6 12.2

FREQUENCY STD

STANDARD TYPE Name (1) (1)

STANDARD MFG Name (1) (1)

STABILITY AT: vallan Drift vanan Drift
1- SECOND Di/f (1) (1) (1) 1)
1- HOUR Df/f (1) (1) (1) (1)
1 - DAY (24 HOURS) Df/f (1) (1) (1) (1)
1- MONTH Df/f (1) (1) (1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) 1) (1) (1)
10 Hz OFFSET dBc/Hz 1) 1) 1) 1)
100 Hz OFFSET dBc/Hz 1) 1) (1) 1)
1000 Hz OFFSET dBc/Hz (1) (1) (1) 1)

REF FREQS AVAILABLE MHz 1) (1)

MAX STA-TO-STA OFFSET Hz (1) (1)
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTC uTC

TIME CODE EPOCH Yr (1) (1)

CCSDS

TIME CODES AVAILABLE Codes IRIG - B, NASA - 36 IRIG - B, NASA - 36

MAX TIME RESOLUTION s 1 pps 1 pps

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec +2in 10 sec +2in 10 sec

MAX OFFSET FROM REF p-sec <1 <1

MAX OFFSET MEAS ERROR p-sec <1 <1

MAX STA-TO-STA OFFSET p-sec (1) (1)

TIMING SIGNALS AVAILABLE | pulse/s 1, 60 1, 60

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMMENDED BY CCSDS
6445-2156

CCSDS 411 G-3

Page 4.10-9

May 1997



DRA TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS LASHAM L ASHAM
GENERAL
STATION DESIGNATION - Lasham Lasham
LOCATION(S) - England England
DIAMETER m 4.6 (Sarsat_Tracking) 12.2 (Tracking)
GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Hampshire Hampshire
LOCATION, CITY Name Basingstoke Basingstoke
LONGITUDE (site 1/site 2/site 3) |d, m, s 358, 58,33 E 358, 58, 28 E
LATITUDE (site 1/site 2/site 3) dm,s 51,11,07 N 51,11,01 N

MECHANICAL
TYPE OF MOUNT - El over Az Non-Orthogonal
AZIMUTH LIMITATIONS - + 270 to -270 + 250 to -271
TRACKING SPEED RANGE deg/s 0-18 0-10
MAX TRACK ACCELERATION deg/s? 15 5
TYPE OF POINTING Type Program Manual or Computer
POINTING ACCURACY deg 0.25 0.001
MIN TRANSMIT ELEV ANGLE deg 1) 0
MIN RECEIVE ELEV ANGLE deg 0 0
SUPPORT
TRANSMIT FREQ BAND(S) GHz (1) 2.09375
RECEIVE FREQ BAND(S) GHz 1544 -1.72 15-23
ACQ AID FREQ BAND(S) GHz 1) None
MISSION CATEGORIES Cat A A
(Cospas-Sarsat Dedicated)

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOME LI M TATIONS APPLY TO THI' S CAPABI LI TY
BASED UPON GECDETI C COORDI NATES

3.

NOT RECOMVENDED BY CCSDS

6445-2157

CCSDS411G-3

Page 4.10-10

May 1997



ESA ESTRACK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KIRUNA KOUROU
GENERAL
STATION DESIGNATION - Kiruna Kourou
LOCATION(S) - Kiruna, Sweden Kourou, French Guiana
DIAMETER m 15 15
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 10 10
RF FREQ STABILITY @ 1 Hr Df/f 3x10° 3x106
TRANSMIT POWER 1 W 300 400
EIRP RANGE 1 dBW 71 73
TRANSMIT POWER 2 W None 2000
EIRP RANGE 2 dBW None 80
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 46 474
ANTENNA BEAMWIDTH (-3 dB) deg 0.7 0.7
ANTENNA ELLIPTICITY dB 1 1
RF FREQ SWEEP RANGE kHz 0.1-100 0.1-100
MIN FREQ SWEEP RATE Hz/s 10 10
MAX FREQ SWEEP RATE kHz/s 100 100
PROGRAMMED UPLINK FREQ | Yes/No No No
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-14 01-1.4
SUBCARRIER FREQUENCY(S) Hz 8000, 16 000 8000 - 16 000
SUBCARRIER STEP SIZE Hz (2) Q)
SUBCARRIER FREQ STABILITY | ppm 3x106 3% 106
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PSK PSK
SUBCARRIER/BIT RATE LIMIT - >8; Coh + 6 deg > 8; Coh + 6 deg
BIT RATE RANGE bls 4000 h=0,1,2,....9 4000 h=0,1,2,....9
FORMATS AVAILABLE - NRZ-L; Bi-f-L NRZ-L; Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3083

CCSDS 411 G-3

Page4.11-1

May 1997



ESA E

STRACK

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS KIRUNA KOUROU
GENERAL
STATION DESIGNATION - Kiruna Kourou
LOCATION(S) - Kiruna, Sweden Kourou, French Guiana
DIAMETER m 15 15
RECEIVE
FREQUENCIES MHz 2200 - 2300 8025 - 8500 2200 - 2300 8025 - 8500
FREQUENCY RESOLUTION Hz 150 150 150 150
ANTENNA GAIN @ 45 deg dBi 48.6 57.7 49.4 59.8
SYS NOISE TEMP @ ZENITH K 93 208 85 144
G/T @ ZENITH dB 28.9 345 30.1 38.2
POLARIZATION - RCP and LCP RCP or LCP RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.65 0.18 0.65 0.18
ANTENNA ELLIPTICITY dB 1 1 1 1
L.O. REF FREQ STAB @ 1 Hr Di/f 3x106 3x10° 3x106 3x106
RCVR AGC DYNAMIC RANGE dB 75 40 70 70
RCVR THRESHOLD @ 2 Blo Hz | dBm | -150in2Blo=30Hz |-146 in 2 Blo =30 Hz | -150in 2 Blo =30 Hz | -148 in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K (1) 30, 100, 300, 1K | 30, 100, 300, 1 K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix Fix Fix
RCVR PLL ORDER(S) No. 2 2 2 2
ACQ SWEEP RANGE kHz +5,+15,+£50,+150 | +5,+15,+ 50, + 150 +5, + 15, + 50, + 150| + 5, + 15, + 50, + 150
MIN ACQ SWEEP RATE Hz/s 150 80 150 80
MAX ACQ SWEEP RATE kHz/s 1500 80 1500 80
ACQ SWEEP STEP SIZE Hz Continuous Continuous Continuous Continuous
PROGRAMMED L.O. Yes/No No No No No
TELEMETRY
MODULATION TYPE(S) - PM (U)QPSK PM, BPSK, (U)QPSK
MODULATION FORMAT(S) - P ™ NRZ-L NRZ - L, M; Bi-f-L
MOD INDEX RANGE Rad Pk <=15 €)) <=15
SUBCARRIER FREQ RANGE kHz 65.536 Only (1) 2 - 1000
SUBCARRIER WAVEFORM Sin/Sq | Sine or Square €)) Sine or Square
SYMBOL RATE RANGE sls 2000 Only 759 000 & 12,000 1 200 000 (PM), 32 000 - 4 096 000
SUBCARRIER/SYM RATE LIMIT - 65.536 / 2000 (1) 40 - 1024
ARRAYS WITH STATIONS - None None None
CHANNEL DECODING Type None None CCSDS R/S Conv, Concat
DATA FORMAT - TDM TDM CCSDS Xfer Frame / VC Service

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-3084

CCSDS 411 G-3

Page 4.

11-2

May 1997



ESA ESTRACK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
GENERAL
STATION DESIGNATION - Kiruna Kourou
LOCATION(S) - Kiruna, Sweden Kourou, French Guiana
DIAMETER m 15 15
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 8025 - 8500 2200 - 2300 8025 - 8500
TURNAROUND FREQ RATIO - 240/ 221 880 /221 240/ 221 880 /221
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent Coherent Coherent
COUNTER RESOLUTION Cycles <103 <103 <103 <103
MAX DOPPLER FREQ SHIFT MHz 3 3 3 3
DOPPLER BIAS FREQ MHz 0.05-3 0.05-3 0.05-3 0.05-3
DRIFT Df/f <1011 <1011 <1011 <1012
OUTPUT EQUATION - (1) 1) (1) (1)
DIRECTION INDICATOR - (1) (1) (1) (1)
RANGING
COHERENT/NON-COHERENT - Either Either
RANGE CODE WAVEFORM Sin/Sq Sine / PRN Sine / PRN
EARTH STATION MOD INDEX  |Rad Pk 01-1.2 01-1.2
RANGE CODE FREQ RATIO - (1) (1)
MAJOR CODE FREQ(S) kHz 100 - 1500 100 - 1500
MINOR CODE FREQ(S) kHz PRN Code PRN Code
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz -10 -10
CODE INTEGRATION TIME s Any Any
ACQUISITION SEQUENCE - Sine then Sine / PRN Sine then Sine / PRN
RANGE DATA UNITS - Nanoseconds Nanosecond
RANGE QUANTIZATION - 2ns 2 ns
ACCURACY (STRONG SIGNAL) m 0.15 0.15
MAX UNAMBIGUOUS RANGE km 500 000 500 000
TRANSPONDER BW MHz 02-3 02-3
1. CAPABI LI TY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS
6445-3085

CCSDS 411 G-3 Page 4.11-3 May 1997



ESA ESTRACK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - Kiruna Kourou
LOCATION(S) - Kiruna, Sweden Kourou, French Guiana
DIAMETER m 15 15
FREQUENCY STD
STANDARD TYPE Name Cesium Cesium
STANDARD MFG Name Oscilloquartz 3210 Oscilloquartz 3210
STABILITY AT: Vzﬁlilz?nnce Drift V:ﬁlile{jlnnce Drift
1- SECOND Df/f 1x 1011 1) 1x 1011 O
1-HOUR Di/f 1x 1012 [€)) 1x1012 (1)
1 - DAY (24 HOURS) DI/f 1x1013 (1) 3x 1013 (1)
1- MONTH Df/f 1) 3x 10712 (1) 3 x 10-12
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz N /AL (h) 1) 1)
10 Hz OFFSET dBc/Hz -120 (1) -120 (1)
100 Hz OFFSET dBc/Hz -140 1) -140 @)
1000 Hz OFFSET dBc/Hz -140 1) -140 (1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz 3x 1012 3x1012

TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS
TIME CODES AVAILABLE CDS CDS
Codes
MAX TIME RESOLUTION s 1x 106 1x 106
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec +5 +5
MAX OFFSET FROM REF p-sec +50 +50
MAX OFFSET MEAS ERROR p-sec 0.05 0.05
MAX STA-TO-STA OFFSET p-sec 100 100
TIMING SIGNALS AVAILABLE | pulse/s 1 1

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LIM TATI ONS APPLY TO THI S CAPABI LI TY
4.  MEASURED BY THE AGENCY 6445-3086

CCSDS 411 G-3 Page 4.11-4 May 1997




ESA ESTRACK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS KIRUNA KOUROU
GENERAL
STATION DESIGNATION - Kiruna Kourou
LOCATION(S) - Kiruna, Sweden Kourou, French Guiana
DIAMETER m 15 15
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Sweden French Guiana
LOCATION, CITY Name Kiruna Kourou
LONGITUDE (site 1/site 2/site 3) |d, m, s 20, 57,5148 E 307, 11,43.44 E
LATITUDE (site 1/site 2/site 3) d,m,s 67,51, 25.56 N 5,15,5.04 N
MECHANICAL
TYPE OF MOUNT - Elevation over Azimuth Elevation over Azimuth
AZIMUTH LIMITATIONS - 0-720 0-720
TRACKING SPEED RANGE deg/s 15Az/5El 15Az/5El
MAX TRACK ACCELERATION deg/s2 75Az/25El 75Az/25El
TYPE OF POINTING Type | Autotrack, Programtrack and Manual Autotrack, Programtrack and Manual
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 5 5
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 2.2-23,8.025-8.5 2.2-2.3,8.025-8.5
ACQ AID FREQ BAND(S) GHz (1) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE .
4. BASED UPON GECCENTRI C COCRDI NATES 5.

CCSDS 411 G-3

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.
BASED UPON GEODETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-3087

May 1997
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ESA ESTRACK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH REDU
GENERAL
STATION DESIGNATION - Perth Redu
LOCATION(S) - Perth, Australia Redu, Belgium
DIAMETER m 15 15
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 10 10
RF FREQ STABILITY @ 1 Hr Di/f 3x106 3x 106
TRANSMIT POWER 1 W 400 300
EIRP RANGE 1 dBwW 72 73
TRANSMIT POWER 2 w 2000 None
EIRP RANGE 2 dBW 79 None
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 46.3 48.4
ANTENNA BEAMWIDTH (-3 dB) deg 0.7 0.7
ANTENNA ELLIPTICITY dB 1 1
RF FREQ SWEEP RANGE kHz 0.1-100 0.1-100
MIN FREQ SWEEP RATE Hz/s 10 10
MAX FREQ SWEEP RATE kHz/s 100 100
PROGRAMMED UPLINK FREQ | Yes/No No No
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-14 01-14
SUBCARRIER FREQUENCY(S) Hz 8000 - 16 000 8000, 16 000
SUBCARRIER STEP SIZE Hz (1) Q)
SUBCARRIER FREQ STABILITY | ppm 3x10° 3x10°6
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PSK PSK

SUBCARRIER/BIT RATE LIMIT

> 8; Coh £ 6 deg

>8; Coh+ 6 deg

4000M: h=0,1,2,....9

BIT RATE RANGE b/s 4000M"; h=0,1,2,.... 9
FORMATS AVAILABLE - NRZ-L; Bi-f -L NRZ-L; Bi-f-L
1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOWENDED BY CCSDS

6445-3088

CCSDS 411 G-3

Page 4.11-6

May 1997



ESA ESTRACK

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS PERTH REDU
GENERAL

STATION DESIGNATION - Perth Redu
LOCATION(S) - Perth, Australia Redu, Belgium
DIAMETER m 15 15

RECEIVE

FREQUENCIES MHz 2200 - 2300 8025 - 8500 2200 - 2300
FREQUENCY RESOLUTION Hz 150 150 150
ANTENNA GAIN @ 45 deg dBi 47.6 59 49.4
SYS NOISE TEMP @ ZENITH K 87 120 85
G/T @ ZENITH dB 28.2 38.2 30.1
POLARIZATION - RCP and LCP RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.65 0.18 0.65
ANTENNA ELLIPTICITY dB 1 1 1

L.O. REF FREQ STAB @ 1 Hr Df/f 3x 106 3x 10 3x106
RCVR AGC DYNAMIC RANGE dB 70 70 70

RCVR THRESHOLD @ 2 Blo Hz dBm | -150in 2 Blo =30 Hz | -149in 2 Blo = 30 Hz -155in 2 Blo =30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K | 30, 100, 300, 1 K 30, 100, 300, 1 K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix Fix

RCVR PLL ORDER(S) No. 2 2 2
ACQ SWEEP RANGE kHz +5,+15,+50,+150| =5, + 15, + 50, + 150 +5,+ 15, + 50, + 150
MIN ACQ SWEEP RATE Hz/s 150 80 150

MAX ACQ SWEEP RATE kHz/s 1500 80 1500
ACQ SWEEP STEP SIZE Hz Continuous Continuous Continuous
PROGRAMMED L.O. Yes/No No No No

TELEMETRY

MODULATION TYPE(S) - PM, BPSK, (U) QPSK PM
MODULATION FORMAT(S) - NRZ-L,M; Bi-f -L,M NRZ-L,M; Bi-f -L
MOD INDEX RANGE Rad Pk <=15 <=15
SUBCARRIER FREQ RANGE kHz 2 -1000 2-1000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 1200 000 (PM), 32 000 - 4 096 000 40 - 1 200 000
SUBCARRIER/SYM RATE LIMIT - 40 - 1024 40 - 1024
ARRAYS WITH STATIONS - None None
CHANNEL DECODING TYPE CCSDS R/S Conv. Concat. CCSDS R/S Conv. Concat
DATA FORMAT - CCSDS Xfer Frame / VC Service CCSDS Xfer Frame / VC Service

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-3089

CCSDS 411 G-3

Page4.11-7

May 1997




RADIO METRIC CHARACTERISTICS

ESA ESTRACK

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH REDU
GENERAL
STATION DESIGNATION - Perth Redu
LOCATION(S) - Perth, Australia Redu, Belgium
DIAMETER m 15 15
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 8025 - 8500 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 880 /221 240/ 221
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent Coherent
COUNTER RESOLUTION Cycles <103 <103 <103
MAX DOPPLER FREQ SHIFT MHz 3 3 3
DOPPLER BIAS FREQ MHz 0.05-3 0.05-3 0.05-3
DRIFT DF/f <101t <1012 <1011
OUTPUT EQUATION - 1) @) 1)
DIRECTION INDICATOR - (1) (2) (1)
RANGING
COHERENT/NON-COHERENT - Either Either
RANGE CODE WAVEFORM Sin/Sq Sine / PRN Sine / PRN
EARTH STATION MOD INDEX Rad Pk 01-1.2 0.1-1.2
RANGE CODE FREQ RATIO - 1) Q)
MAJOR CODE FREQ(S) kHz 100 - 1500 100 - 1500
MINOR CODE FREQ(S) kHz PRN Code PRN Code
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz -10 -10
CODE INTEGRATION TIME S Any Any
ACQUISITION SEQUENCE - Sine then Sine / PRN Sine then Sine / PRN
RANGE DATA UNITS - Nanosecond Nanosecond
RANGE QUANTIZATION - 2ns 2ns
ACCURACY (STRONG SIGNAL) m 0.15 0.15
MAX UNAMBIGUOUS RANGE km 500 000 500 000
TRANSPONDER BW MHz 0.2-3 0.2-3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3. NOTI RECOMVENDED BY CCSDS

6445-3090

CCSDS 411 G-3

Page 4.11-8

May 1997



ESA ESTRACK

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS| UNITS PERTH REDU
GENERAL
STATION DESIGNATION - Perth Redu
LOCATION(S) - Perth, Australia Redu, Belgium
DIAMETER m 15 15
FREQUENCY STD
STANDARD TYPE Name Cesium Cesium
STANDARD MFG Name Oscilloquartz 3210 Oscilloquartz 3210
STABILITY AT: yhllan Drift vatan Drift
1-SECOND Df/f 1x1011 (1) 1x 1011 1)
1-HOUR Df/f 1x 1012 1) 1x10-12 Q)
1 - DAY (24 HOURS) Df/f 3 10-13 (1) 1x10-13 o
1- MONTH Di/f (1) 3x 1012 (1) 3x 10712
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dB/Hz (€] @ () @)
10 Hz OFFSET dBc/Hz -120 1) -120 (1)
100 Hz OFFSET dBc/Hz -140 (1) -140 1)
1000 Hz OFFSET dBc/Hz -140 (1) -140 (1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz 3x 1012 3x1012
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO USNO
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS
TIME CODES AVAILABLE CDsS CDS
Codes
MAX TIME RESOLUTION s 1x 106 1x 106
TIME TRANSFER METHOD Name GPS GPS
MAX TRANS ERROR REF p-sec 5 +5
MAX OFFSET FROM REF p-sec +50 +50
MAX OFFSET MEAS ERROR p-sec 0.05 0.05
MAX STA-TO-STA OFFSET p-sec 100 100
TIMING SIGNALS AVAILABLE pulse/s 1 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3091

CCSDS 411 G-3

Page 4.11-9

May 1997




ESA ESTRACK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH REDU
GENERAL

STATION DESIGNATION - Perth Redu
LOCATION(S) - Perth, Australia Redu, Belgium
DIAMETER m 15 15

GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Australia Belgium
LOCATION, CITY Name Perth Redu
LONGITUDE (site 1/site 2/site 3) |[d, m,s 115,53,6.36 E 5,08,25.8E
LATITUDE (site 1/site 2/site 3) d,m,s 31,48,9S 50, 01, 00 N

MECHANICAL
TYPE OF MOUNT - Elevation over Azimuth Elevation over Azimuth
AZIMUTH LIMITATIONS - 0-720 0-720
TRACKING SPEED RANGE deg/s 15 Az /5 El 5
MAX TRACK ACCELERATION deg/s? 75Az/25El 25
TYPE OF POINTING Type Autotrack, Programtrack and Manual Autotrack, Programtrack and Manual
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 5 5
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 2.2-23,8.025-85 22-23
ACQ AID FREQ BAND(S) GHz ) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

BASED UPON GEODETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-3092

CCSDS 411 G-3

Page 4.11-10

May 1997



ESA ESTRACK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS VILLAFRANCA VILLAFRANCA
GENERAL
STATION DESIGNATION - Vilspa-1 Vilspa-2
LOCATION(S) - Villafranca, Spain Villafranca, Spain
DIAMETER m 15 15
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 10 10
RF FREQ STABILITY @ 1 Hr DF/f 3x 10 3x106
TRANSMIT POWER 1 w 300 400
EIRP RANGE 1 dBW 73 72
TRANSMIT POWER 2 w None 2000
EIRP RANGE 2 dBW None 79
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 48.4 46.2
ANTENNA BEAMWIDTH (-3 dB) deg 0.7 0.7
ANTENNA ELLIPTICITY dB 1 1
RF FREQ SWEEP RANGE kHz 0.1-100 0.1-100
MIN FREQ SWEEP RATE Hz/s 10 10
MAX FREQ SWEEP RATE kHz/s 100 100
PROGRAMMED UPLINK FREQ | Yes/No No No
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-14 01-1.4
SUBCARRIER FREQUENCY(S) Hz 8000, 16 000 8000, 16 000
SUBCARRIER STEP SIZE Hz @) 1)
SUBCARRIER FREQ STABILITY | ppm 3x 106 3x 106
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PSK PSK

SUBCARRIER/BIT RATE LIMIT

>8; Coh+ 6 deg

> 8; Coh 6 deg

BIT RATE RANGE

b/s

4000M: h=0,1,2,....

a000M: h=0,1,2,.... 9

FORMATS AVAILABLE

NRZ -L; Bi-f -L

NRZ-L; Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3093

CCSDS 411 G-3

Page4.11-11

May 199



ESA ESTRACK

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS VILLAFRANCA VILLAFRANCA
GENERAL

STATION DESIGNATION - Vilspa-1 Vilspa-2
LOCATION(S) - Villafranca, Spain Villafranca, Spain
DIAMETER m 15 15

RECEIVE

FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 150 150
ANTENNA GAIN @ 45 deg dBi 49.4 47.6
SYS NOISE TEMP @ ZENITH K 85 72
GIT @ ZENTIH dB/K 30.1 29
POLARIZATION - RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.65 0.65
ANTENNA ELLIPTICITY dB 1 1

L.O. REF FREQ STAB @ 1 Hr Di/f 3x 106 3x106
RCVR AGC DYNAMIC RANGE dB 70 70

RCVR THRESHOLD @ 2 Blo Hz dBm -154in 2 Blo = 30 Hz -155in 2 Blo =30 Hz
RCVR LOOP BANDWIDTHS Hz 30,100, 300 1 K 30, 100, 300, 1 K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix

RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz +5,+ 15, +50, +150 +5,+ 15, + 50, + 150
MIN ACQ SWEEP RATE Hz/s 150 150

MAX ACQ SWEEP RATE kHz/s 1500 1500
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No No No

TELEMETRY

MODULATION TYPE(S) - PM PM
MODULATION FORMAT(S) - NRZ-L,M;Bi-f-L, M NRZ- L, M; Bi-f-L
MOD INDEX RANGE Rad Pk 01-1.4 <=15
SUBCARRIER FREQ RANGE kHz 8000, 16 000 2 -1000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 40 - 1 200 000 40 - 1 200 000
SUBCARRIER/SYM RATE LIMIT - 40 - 1024 40 - 1024
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type CCSDS RJ/S Conv. Concat CCSDS R/S Conv. Concat

DATA FORMAT

CCSDS Xfer Frame / VC Service

CCSDS Xfer Frame / VC Service

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-3094

CCSDS 411 G-3

Page 4.11-12

May 1997



ESA ESTRACK

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS VILLAFRANCA VILLAFRANCA
GENERAL
STATION DESIGNATION - Vilspa-1 Vilspa-2
LOCATION(S) - Villafranca, Spain Villafranca, Spain
DIAMETER m 15 15
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 8025 - 8500 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent
COUNTER RESOLUTION Cycles <103 <103
MAX DOPPLER FREQ SHIFT MHz 3 3
DOPPLER BIAS FREQ MHz 0.05-3 0.05-3
DRIFT Df/f <1011 <1011
OUTPUT EQUATION - (1) (1)
DIRECTION INDICATOR - (1) (1)
RANGING
COHERENT/NON-COHERENT - Either Either
RANGE CODE WAVEFORM Sin/Sq Sine/PRN Sine / PRN
EARTH STATION MOD INDEX  |Rad Pk 01-1.2 01-1.2
RANGE CODE FREQ RATIO - (1) (1)
MAJOR CODE FREQ(S) kHz 100 - 1500 100 - 1500
MINOR CODE FREQ(S) kHz PRN Code PRN Code
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz -10 -10
CODE INTEGRATION TIME s Any Any
ACQUISITION SEQUENCE - Sine then Sine / PRN Sine then Sine / PRN
RANGE DATA UNITS - Nanoseconds Nanosecond
RANGE QUANTIZATION - 2ns 2ns
ACCURACY (STRONG SIGNAL) m 0.15 0.15
MAX UNAMBIGUOUS RANGE km 500 000 500 000
TRANSPONDER BW MHz 02-3 02-3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTI RECOMVENDED BY CCSDS

6445-3095

CCSDS 411 G-3

Page 4.11-13

May 1997



ESA ESTRACK

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS VILLAFRANCA VILLAFRANCA
GENERAL

STATION DESIGNATION - Vilspa-2 Vilspa-2

LOCATION(S) - Villafranca, Spain Villafranca, Spain

DIAMETER m 15 15

FREQUENCY STD

STANDARD TYPE Name Cesium Cesium

STANDARD MFG Name Oscilloquartz 3210 Oscilloquartz 3210

STABILITY AT: Vaﬁlile?nnce Drift Vaﬁlila{j‘nnce Drift
1- SECOND Di/f 1x1011 1) 1x1011 (1)
1- HOUR DI/f 1x1012 @ 1x1012 @
1 - DAY (24 HOURS) Df/f 1x 1013 @ 1x10-13 )
1- MONTH D/t (1) 3x 1012 (1) 3x 1012

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (€)) (1) (1) (1)
10 Hz OFFSET dBc/Hz -120 (1) -120 (1)
100 Hz OFFSET dBc/Hz -140 (1) -140 (1)
1000 Hz OFFSET dBc/Hz -140 (1) -140 (1)

REF FREQS AVAILABLE MHz 5 5

MAX STA-TO-STA OFFSET Hz 3x 1012 3x1012
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name USNO USNO

REFERENCE TIME Name uTc uTc

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE CDS CDS
Codes

MAX TIME RESOLUTION s 1x 106 1x 106

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec +5 +5

MAX OFFSET FROM REF u-sec +50 +50

MAX OFFSET MEAS ERROR u-sec 0.05 0.05

MAX STA-TO-STA OFFSET p-sec 100 100

TIMING SIGNALS AVAILABLE | pulse/s 1 1

4.  MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOT RECOMMENDED BY CCSDS

6445-3096

CCSDS 411 G-3

Page 4.11-14

May 1997




ESA ESTRACK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS VILLAFRANCA VILLAFRANCA
GENERAL
STATION DESIGNATION - Vilspa-1 Vilspa-2
LOCATION(S) - Villafranca, Spain Villafranca, Spain
DIAMETER m 15 15
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Spain Spain
LOCATION, CITY Name Villafranca Villafranca
LONGITUDE (site 1/site 2/site 3) |[d, m, s 356, 2,52.8 E 356, 2,528 E
LATITUDE (site 1/site 2/site 3) d,ms 40, 26, 48 N 40, 26, 48 N
MECHANICAL
TYPE OF MOUNT - Elevation over Azimuth Elevation over Azimuth
AZIMUTH LIMITATIONS - 0-720 0-720
TRACKING SPEED RANGE deg/s 5 15Az /5 El
MAX TRACK ACCELERATION deg/s2 2.5 75Az/25El
TYPE OF POINTING Type Autotrack, Programtrack and Manual Autotrack, Programtrack and Manual
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 5 5
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.12 2.025-2.12
RECEIVE FREQ BAND(S) GHz 22-23 22-23
ACQ AID FREQ BAND(S) GHz €)) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

BASED UPON GEODETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-3097

CCSDS 411 G-3

Page 4.11-15

May 1997



ESA ESTRACK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH
GENERAL
STATION DESIGNATION - Perth
LOCATION(S) - Perth, Australia
DIAMETER m 32
TRANSMIT
FREQUENCIES MHz 2025 - 2120
FREQUENCY RESOLUTION Hz 10
RF FREQ STABILITY @ 1 Hr Df/f 3x10°
TRANSMIT POWER 1 w 20 000
EIRP RANGE 1 dBW 97
TRANSMIT POWER 2 w 2000
EIRP RANGE 2 dBwW 87
POLARIZATION - RCP or LCP
ANTENNA GAIN dBi 54
ANTENNA BEAMWIDTH (-3 dB) deg 0.3
ANTENNA ELLIPTICITY daB 1
RF FREQ SWEEP RANGE kHz 0.1-100
MIN FREQ SWEEP RATE Hz/s 10
MAX FREQ SWEEP RATE kHz/s 100
PROGRAMMED UPLINK FREQ [ Yes/No No
COMMAND
RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-14
SUBCARRIER FREQUENCY(S) Hz 8000 - 16 000
SUBCARRIER STEP SIZE Hz 1)
SUBCARRIER FREQ STABILITY | ppm 3x 106
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - PSK
SUBCARRIER/BIT RATE LIMIT - > 8; Coh + 6 deg
BIT RATE RANGE b/s 4000M; h=0,1,2,....9
FORMATS AVAILABLE - NRZ-L; SP-L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-5168

CCSDS 411 G-3

Page 4.11-16

May 1997



SPACE-TO-EARTH LINK CHARACTERISTICS

ESA ESTRACK

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH
GENERAL

STATION DESIGNATION - Perth
LOCATION(S) - Perth, Australia
DIAMETER m 32

RECEIVE

FREQUENCIES MHz 2200 - 2300 8400 - 8500
FREQUENCY RESOLUTION Hz 150 150
ANTENNA GAIN @ 45 deg dBi 56.3 68.3
SYS NOISE TEMP @ ZENITH K 75 65

GI/T @ 10 deg dB 375 50.1
POLARIZATION - RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.3 0.08
ANTENNA ELLIPTICITY dB 1 1

L.O. REF FREQ STAB @ 1 Hr Df/f 3x 106 3x106
RCVR AGC DYNAMIC RANGE dB 70 70
RCVR THRESHOLD @ 2BloHz | dBm |-150in2Blo=30Hz | -150in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 0.3 - 3000 0.3 - 3000
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz +5,+ 15, + 150 £5,+ 15,150
MIN ACQ SWEEP RATE Hz/s 150 80
MAX ACQ SWEEP RATE kHz/s 1500 80
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No No No

TELEMETRY

MODULATION TYPE(S) - PM, BSPK (U), QPSK
MODULATION FORMAT(S) - NRZ - L, M; SP-L

MOD INDEX RANGE Rad Pk <=15
SUBCARRIER FREQ RANGE kHz 2-1000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square

SYMBOL RATE RANGE

s/s

10 - 1 200 000 (PM),

32000 - 4 096 000 BPSK

SUBCARRIER/SYM RATE LIMIT

40 - 1024

ARRAYS WITH STATIONS

None

CHANNEL DECODING

@)

DATA FORMAT

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

NOT RECOMVENDED BY CCSDS

6445-5169

CCSDS411G-3

Page

4.11-17

May 1997



RADIO METRIC CHARACTERISTICS

ESA ESTRACK

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PERTH
GENERAL
STATION DESIGNATION - Perth
LOCATION(S) - Perth, Australia
DIAMETER m 32
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 8025 - 8500
TURNAROUND FREQ RATIO - 240/ 221 880/ 221
DOPPLER
COHERENT/NON-COHERENT - Coherent Coherent
COUNTER RESOLUTION Cycles <1073 <103
MAX DOPPLER FREQ SHIFT MHz 3 3
DOPPLER BIAS FREQ MHz 0.05-3 0.05-3
DRIFT DI/f <1011 <1012
OUTPUT EQUATION - 1) 1)
DIRECTION INDICATOR -
RANGING
COHERENT/NON-COHERENT - Either
RANGE CODE WAVEFORM Sin/Sq Sine / PRN
EARTH STATION MOD INDEX Rad Pk 0.1-1.2
RANGE CODE FREQ RATIO - (1)
MAJOR CODE FREQ(S) kHz 100 - 1500
MINOR CODE FREQ(S) kHz PRN Code
MIN RECEIVED CARRIER SNR dB 10
MIN REQ CODE PWR/No dB-Hz -10
CODE INTEGRATION TIME S Any
ACQUISITION SEQUENCE - Sine then Sine / PRN
RANGE DATA UNITS - Nanosecond
RANGE QUANTIZATION - 2ns
ACCURACY (STRONG SIGNAL) m 0.15
MAX UNAMBIGUOUS RANGE km 500 000
TRANSPONDER BW MHz 0.2-3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

NOT RECOMVENDED BY CCSDS

6445-5170

CCSDS 411 G-3

Page 4.11-18

May 1997



ESA ESTRACK

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS PERTH
GENERAL
STATION DESIGNATION - Perth
LOCATION(S) - Perth, Australia
DIAMETER m 32
FREQUENCY STD
STANDARD TYPE Name Cesium
STANDARD MFG Name
STABILITY AT: vallan Drift
1-SECOND Df/f 1x 1011
1-HOUR Df/f 1x 1012
1 - DAY (24 HOURS) Df/f 3y 10-13
1- MONTH Di/f 3x 1012
REF FREQS PHASE NOISE S¢ (f) 100 MHz
1 Hz OFFSET dBc/Hz
10 Hz OFFSET dBc/Hz -120
100 Hz OFFSET dBc/Hz -140
1000 Hz OFFSET dBc/Hz -140
REF FREQS AVAILABLE MHz 5
MAX STA-TO-STA OFFSET Hz 3x 1012
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name USNO
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr 1 January 1958
TIME CODES AVAILABLE cCSDs CDS
Codes
MAX TIME RESOLUTION s 1x 106
TIME TRANSFER METHOD Name GPS
MAX TRANS ERROR REF p-sec +5
MAX OFFSET FROM REF p-sec +50
MAX OFFSET MEAS ERROR p-sec 0.05
MAX STA-TO-STA OFFSET p-sec 100
TIMING SIGNALS AVAILABLE | pulse/s 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-5171

CCSDS411G-3

Page 4.11-19

May 1997



ESA ESTRACK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS PERTH
GENERAL
STATION DESIGNATION - Perth
LOCATION(S) - Perth, Australia
DIAMETER m 32
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Australia
LOCATION, CITY Name Perth
LONGITUDE (site 1/site 2/site 3) |d, m, s 115.8851 E (TBD)
LATITUDE (site 1/site 2/site 3) d,m,s 31.8025 S (TBD)
MECHANICAL
TYPE OF MOUNT - Elevation over Azimuth
AZIMUTH LIMITATIONS - 0-360
TRACKING SPEED RANGE deg/s 0.4
MAX TRACK ACCELERATION deg/s? 0.4
TYPE OF POINTING Type Programtrack and Manual
POINTING ACCURACY deg 0.008 (TBD)
MIN TRANSMIT ELEV ANGLE deg 5
MIN RECEIVE ELEV ANGLE deg 5
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2025 - 2120
RECEIVE FREQ BAND(S) GHz 2200 - 2300, 8400 - 8500
ACQ AID FREQ BAND(S) GHz (1)
MISSION CATEGORIES Cat Aand B

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOME LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-5172

CCSDS 411 G-3

Page 4.11-20

May 1997



EUTELSAT TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION - TR2 TS1
LOCATION(S) - Rambouillet, France Sintra Portugal
DIAMETER m 3.7(1) 3.7 (1)
TRANSMIT
FREQUENCIES MHz 14 000 - 14 500 14 000 - 14 500
FREQUENCY RESOLUTION Hz 1000 1000
RF FREQ STABILITY @ 1 Hr Df/f +2-108 Month + 2 - 108 Month
TRANSMIT POWER 1 W (1) (1)
EIRP RANGE 1 dBW 68 -71 68 (71 Max) 67 (69.5 Max)
TRANSMIT POWER 2 W None (1)
EIRP RANGE 2 dBW None (1)
POLARIZATION - LINX-Y LIN (X - Y)
ANTENNA GAIN dBi 54.4 54.4-52.4
ANTENNA BEAMWIDTH (-3 dB) deg 0.28 0.28-0.34
ANTENNA ELLIPTICITY dB 1) 1)
RF FREQ SWEEP RANGE kHz (1) (1)
MIN FREQ SWEEP RATE Hz/s (1) (1)
MAX FREQ SWEEP RATE kHz/s (1) @
PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE PM PM
RF CARRIER MOD INDEX RNG 01-2 01-2
SUBCARRIER FREQUENCY(S) 100 - 20 000 100 - 20 000
SUBCARRIER STEP SIZE 0.1 0.1
SUBCARRIER FREQ STABILITY 50 50
SUBCARRIER WAVEFORM Sine Sine
SUBCARRIER MOD TYPE PSK PSK
SUBCARRIER/BIT RATE LIMIT 4-1024 4-1024
BIT RATE RANGE 37 37
FORMATS AVAILABLE ESA - PSS - 45 ESA PSS - 45

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4265

CCSDS 411 G-3

Page 4.12-1

May 1997



EUTELSAT TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL

STATION DESIGNATION - TR2 TS1
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 3.7(1) 3.7 (1)

RECEIVE

FREQUENCIES MHz 10950 - 11 700 10950 - 11 700
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 52.8 52.8-50.5
SYS NOISE TEMP @ ZENITH K <220 <220-<135
G/T @ 45 deg dB 29.7 29.7 - 28.7
POLARIZATION - LIN LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.35 0.35-0.44
ANTENNA ELLIPTICITY dB (1) (1)

L.O. REF FREQ STAB @ 1 Hr DF/f +2-108 Month + 2 - 108 Month
RCVR AGC DYNAMIC RANGE dB 100 100
RCVR THRESHOLD @ 2 Blo Hz dBm -136in 2 Blo = 300 Hz -136in 2 BLo = 300 Hz
RCVR LOOP BANDWIDTHS Hz 300, 1000 300, 1000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz 30, 60, 120 0.30, 60, 120
MIN ACQ SWEEP RATE Hz/s 10 10

MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz (2) Q)
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - BPSK - PM BPSK - PM
MODULATION FORMAT(S) - NRZ-L, Bi-f -L NRZ-L,Bi-f-L
MOD INDEX RANGE Rad Pk 0.3-15 0.3-15
SUBCARRIER FREQ RANGE kHz 32 768 32768
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 1 1
SUBCARRIER/SYM RATE LIMIT - 2-1024 2-1024
ARRAYS WITH STATIONS - Q) Q)
CHANNEL DECODING Type (1) (1)

DATA FORMAT

1)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4266

CCSDS 411 G-3

Page 4.12-2

May 1997



EUTELSAT TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION - TR2 TS1
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 3.7 (1) 3.7 (1)
FREQUENCIES
TRANSMIT FREQUENCIES MHz 14 000 - 14 500 14 000 - 14 500
RECEIVE FREQUENCIES MHz 10 950 - 11 700 10 950 - 11 700
TURNAROUND FREQ RATIO - (1) (1)
DOPPLER None
COHERENT/NON-COHERENT - 1)
COUNTER RESOLUTION Cycles (1)
MAX DOPPLER FREQ SHIFT MHz (1)
DOPPLER BIAS FREQ MHz (1)
DRIFT Df/f (1)
OUTPUT EQUATION - (1)
DIRECTION INDICATOR - 1)
RANGING
COHERENT/NON-COHERENT - Coherent Coherent
RANGE CODE WAVEFORM Sin/Sq Sine (Tones) Sine (Tones)
EARTH STATION MOD INDEX | Rad Pk 1and 0.6 1and 0.6
RANGE CODE FREQ RATIO - 4and 5 4 and 5
MAJOR CODE FREQ(S) kHz 100 100
MINOR CODE FREQ(S) kHz 20.16, 16.8, 16, 16,032, 16.008 20, 16, 16.8, 16.16, 16.032, 16.008
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz 722 dB-Hz Major Tone > 22 dB-Hz or > 13 dB-Hz for Awgravity Resol
CODE INTEGRATION TIME s (1) (1)
ACQUISITION SEQUENCE - (1) (1)
RANGE DATA UNITS - 2-Way Propag Delay 2-Way Propag Delay
RANGE QUANTIZATION - 1ns 1ns
ACCURACY (STRONG SIGNAL) m 1.5 15
MAX UNAMBIGUOUS RANGE km 18 750 18 750
TRANSPONDER BW MHz (1) (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4267

CCSDS 411 G-3

Page 4.12-3

May 1997




EUTELSAT TRACKING SYSTEM

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION TR2 TS1
LOCATION(S) Rambouillet, France Sintra, Portugal
DIAMETER m 3.7(1) 3.7(1)
FREQUENCY STD
STANDARD TYPE Name €)) (1)
STANDARD MFG Name 1) 1)
STABILITY AT: (1) (1)
1- SECOND Di/f (1) (1)
1-HOUR Df/f (1) (1)
1 - DAY (24 HOURS) Df/f 5.10-10 5-1010
1- MONTH Di/f (1) (1)
REF FREQS PHASE NOISE St () 1) ())
1 Hz OFFSET dBc/Hz (1) 1)
10 Hz OFFSET dBc/Hz (1) 1)
100 Hz OFFSET dBc/Hz (1) 1)
1000 Hz OFFSET dBc/Hz (1) 1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz (1) (1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name €h) (1)
REFERENCE TIME Name MSF - DCF 77 MSF - DCF 77
TIME CODE EPOCH Yr €)) (1)
TIME CODES AVAILABLE cesbs IRIG - B IRIG - B
Codes
MAX TIME RESOLUTION s 103 1073
TIME TRANSFER METHOD Name LORAN LORAN
MAX TRANS ERROR REF u-sec €)) (1)
MAX OFFSET FROM REF u-sec (€)) (1)
MAX OFFSET MEAS ERROR u-sec €)) (1)
MAX STA-TO-STA OFFSET p-sec €)) (1)
TIMING SIGNALS AVAILABLE | pulse/s (€)) (1)

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS
6445-4268

CCSDS411 G-3

Page 4.12-4

May 1997



EUTELSAT TRACKING SYSTEM

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION - TR2 TS1
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 3.7 (1) 3.7 (1)
GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name France Portugal
LOCATION, CITY Name Rambouillet Sintra
LONGITUDE (site 1/site 2/site 3) |d, m, s 014700 E 916 46 W
LATITUDE (site 1/site 2/site 3) d,m,s 48 3257 N 3852 13N
ALTITUDE 164 m 197 m

MECHANICAL
TYPE OF MOUNT - Az - El El - Az
AZIMUTH LIMITATIONS - 120 deg 120 deg
TRACKING SPEED RANGE deg/s 0.05 0.05
MAX TRACK ACCELERATION deg/s? (1) )
TYPE OF POINTING Type Step, Prediction, Manual Step Tracking, Predict, Manual
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 0 0
SUPPORT

TRANSMIT FREQ BAND(S) GHz 14 -145 14 -145
RECEIVE FREQ BAND(S) GHz 10.95-11.7 10.95-11.7
ACQ AID FREQ BAND(S) GHz (1) )
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY
BASED UPON GECDETI C COORDI NATES

3.  NOTr RECOMVENDED BY CCSDS

6445-4269

CCSDS 411 G-3

Page 4.12-5

May 1997



EUTELSAT TRACKING SYSTEM

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION - TR3 - TR6 TS2-TS6
LOCATION(S) - Rambouillet, France Sintra Portugal
DIAMETER m 4.57 (4) 4.57 (5)
TRANSMIT
FREQUENCIES MHz 14 000 - 14 500 14 000 - 14 500
FREQUENCY RESOLUTION Hz 1000 1000
RF FREQ STABILITY @ 1 Hr Df/f +2-108 Month +2-108 Month
TRANSMIT POWER 1 w 1) (1)
EIRP RANGE 1 dBW 68 - 71 68 (71 Max) 67 (69.5 Max)
TRANSMIT POWER 2 w None (1)
EIRP RANGE 2 dBW None (1)
POLARIZATION - LINX-Y LIN (X -)
ANTENNA GAIN dBi 54.4 54.4-52.4
ANTENNA BEAMWIDTH (-3 dB) deg 0.28 0.28 - 0.34
ANTENNA ELLIPTICITY dB ) 1)
RF FREQ SWEEP RANGE kHz (1) (2)
MIN FREQ SWEEP RATE Hz/s (1) (1)
MAX FREQ SWEEP RATE kHz/s 1) (1)
PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-2 01-2
SUBCARRIER FREQUENCY(S) Hz 100 - 20 000 100 - 20 000
SUBCARRIER STEP SIZE Hz 0.1 0.1
SUBCARRIER FREQ STABILITY | ppm 50 50
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PSK PSK
SUBCARRIER/BIT RATE LIMIT - 4-1024 4 - 1024
BIT RATE RANGE b/s 37 37
FORMATS AVAILABLE - ESA - PSS - 45 ESA - PSS - 45

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4260

CCSDS 411 G-3

Page 4.12-6

May 1997



EUTELSAT TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL

STATION DESIGNATION - TR3 - TR6 TS2-TS6
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 4.57 (4) 4,57 (5)

RECEIVE

FREQUENCIES MHz 10 950 - 11 700 10 950 - 11 700
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 52.8 52.8 - 50.5
SYS NOISE TEMP @ ZENITH K <220 <220-<135
GIT @ 45 deg dB 29.7 29.7 - 28.7
POLARIZATION - LIN LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.35 0.35 - 0.44
ANTENNA ELLIPTICITY dB 1) (1)

L.O. REF FREQ STAB @ 1 Hr Df/f +2-108 Month +2-108 Month
RCVR AGC DYNAMIC RANGE dB 100 100
RCVR THRESHOLD @ 2 Blo Hz | dBm -136 in 2 Blo = 300 Hz -136 in 2 BLo = 300 Hz
RCVR LOOP BANDWIDTHS Hz 300, 1000 300, 1000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz 30, 60, 120 0.30, 60, 120
MIN ACQ SWEEP RATE Hz/s 10 10 kHz
MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz 1) (1)
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - BPSK - PM BPSK - PM
MODULATION FORMAT(S) - NRZ-L, Bi-f-L NRZ-L,Bi-f-L
MOD INDEX RANGE Rad Pk 0.3-15 0.3-15
SUBCARRIER FREQ RANGE kHz 32768 32768
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 1 1
SUBCARRIER/SYM RATE LIMIT - 2-1024 2-1024
ARRAYS WITH STATIONS - (1) (1)
CHANNEL DECODING Type (1) (1)

DATA FORMAT

1)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4261

CCSDS 411 G-3

Page 4.12-7

May 1997



EUTELSAT TRACKING SYSTEM

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION - TR3 - TR6 TS2-TS6
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 4.57 (4) 4.57 (5)
FREQUENCIES
TRANSMIT FREQUENCIES MHz 14 000 - 14 500 14 000 - 14 500
RECEIVE FREQUENCIES MHz 10 950 - 11 700 10 950 - 11 700
TURNAROUND FREQ RATIO - 1) (1)
DOPPLER None
COHERENT/NON-COHERENT - (1)
COUNTER RESOLUTION Cycles 1)
MAX DOPPLER FREQ SHIFT MHz (1)
DOPPLER BIAS FREQ MHz (1)
DRIFT Df/f (1)
OUTPUT EQUATION - (1)
DIRECTION INDICATOR - (1)
RANGING
COHERENT/NON-COHERENT - Coherent Coherent
RANGE CODE WAVEFORM Sin/Sq Sine (Tones) Sine (Tones)
EARTH STATION MOD INDEX Rad Pk 1and 0.6 1 and 0.6
RANGE CODE FREQ RATIO - 4and5 4and5
MAJOR CODE FREQ(S) kHz 100 100
MINOR CODE FREQ(S) kHz 20.16, 16.8, 16, 16,032, 16.008 20, 16, 16.8, 16.16, 16.032, 16.008
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz 722 dB-Hz Major Tone > 22 dB-Hz or > 13 dB-Hz for Awgravity Resol
CODE INTEGRATION TIME s (1) (1)
ACQUISITION SEQUENCE - (1) (1)
RANGE DATA UNITS - 2-Way Propag Delay 2-Way Propag Delay
RANGE QUANTIZATION - 1ns 1ns
ACCURACY (STRONG SIGNAL) m 1.5 15
MAX UNAMBIGUOUS RANGE km 18 750 18 750
TRANSPONDER BW MHz (1) (1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4262

CCSDS 411 G-3

Page 4.12-8

May 1997




EUTELSAT TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS RAMBOUILLET SINTRA
GENERAL
STATION DESIGNATION TR3 - TR6 TS2-TS6
LOCATION(S) Rambouillet, France Sintra, Portugal
DIAMETER m 4.57 (4) 4.57 (5)
FREQUENCY STD

STANDARD TYPE Name 1) (1)
STANDARD MFG Name (1) (1)
STABILITY AT: (1) (1)

1 - SECOND Df/f ) @)

1-HOUR Df/f (1) (1)

1 - DAY (24 HOURS) Df/f 5-10-10 5-10-10

1- MONTH Df/f (1) (1)
REF FREQS PHASE NOISE St () 1) 1)

1 Hz OFFSET dBc/Hz 1) 1)

10 Hz OFFSET dBc/Hz (1) (1)

100 Hz OFFSET dBc/Hz (1) (1)

1000 Hz OFFSET dBc/Hz 1) 1)
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz 1) (1)

TIMING SYSTEM
MASTER REFERENCE AGENCY| Name 1) (1)
REFERENCE TIME Name MSF - DCF 77 MSF - DCF 77
TIME CODE EPOCH Yr 1) (1)
TIME CODES AVAILABLE cesbs IRIG - B IRIG - B

Codes
MAX TIME RESOLUTION s 103 103
TIME TRANSFER METHOD Name LORAN LORAN
MAX TRANS ERROR REF p-sec 1) 1)
MAX OFFSET FROM REF p-sec 1) (1)
MAX OFFSET MEAS ERROR p-sec 1) (1)
MAX STA-TO-STA OFFSET p-sec Q) (1)
TIMING SIGNALS AVAILABLE | pulse/s 1) (1)
1) 1)

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-4263

CCSDS411G-3

Page 4.12-9

May 1997



EUTELSAT TRACKING SYSTEM

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS RAMBOUILLET SINTRA
GENERAL

STATION DESIGNATION - TR3 - TR6 TS2 - TS6
LOCATION(S) - Rambouillet, France Sintra, Portugal
DIAMETER m 4.57 (4) 4.57 (5)

GEOGRAPHICAL

LOCATION, COUNTRY/STAT Name France Portugal
LOCATION, CITY Name Rambouillet Sintra
LONGITUDE (site 1/site 2/site 3) [d, m,s 014700 E 91646 W
LATITUDE (site 1/site 2/site 3) d,m,s 48 3257 N 385213 N
ALTITUDE - 164 m 197 m

MECHANICAL
TYPE OF MOUNT - Az - El El- Az
AZIMUTH LIMITATIONS - 120 deg 120 deg
TRACKING SPEED RANGE deg/s 0.05 0.05
MAX TRACK ACCELERATION deg/s2 Q) Q)
TYPE OF POINTING Type Step, Prediction, Manual Step Tracking, Predict, Manual
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 0 0
SUPPORT

TRANSMIT FREQ BAND(S) GHz 14-145 14 -145
RECEIVE FREQ BAND(S) GHz 10.95-11.7 10.95-11.7
ACQ AID FREQ BAND(S) GHz ) 1)
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2. SOMVE LI M TATIONS APPLY TO THI S CAPABI LI TY

5. BASED UPON GEQDETI C COORDI NATES

3.  NOTr RECOMVENDED BY CCSDS

6445-4264

CCSDS 411 G-3

Page 4.12-10

May 1997



EUTELSAT TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SINTRA
GENERAL
STATION DESIGNATION - TSU
LOCATION(S) - Sintra, Portugal
DIAMETER m 7.3(1)
TRANSMIT
FREQUENCIES MHz 2080 - 2095
FREQUENCY RESOLUTION Hz 160
RF FREQ STABILITY @ 1 Hr Df/f +2-108 Month
TRANSMIT POWER 1 W (1)
EIRP RANGE 1 dBW 61 (63 Max)
TRANSMIT POWER 2 W (1)
EIRP RANGE 2 dBW (1)
POLARIZATION - LIN, RCP, LCP
ANTENNA GAIN dBi 3 39
ANTENNA BEAMWIDTH (-3 dB) deg 1.3
ANTENNA ELLIPTICITY dB 1 Max
RF FREQ SWEEP RANGE kHz 10, 50, 100
MIN FREQ SWEEP RATE Hz/s 10 kHz
MAX FREQ SWEEP RATE kHz/s 100
PROGRAMMED UPLINK FREQ | Yes/No Yes
COMMAND
RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 01-2
SUBCARRIER FREQUENCY(S) Hz 100 - 20 000
SUBCARRIER STEP SIZE Hz 0.1
SUBCARRIER FREQ STABILITY | ppm 50
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - PSK
SUBCARRIER/BIT RATE LIMIT - 4-1024
BIT RATE RANGE b/s 3 7
FORMATS AVAILABLE - ESA PSS - 45

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-5033

CCSDS 411 G-3

Page4.12-11

May 1997



EUTELSAT TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SINTRA
GENERAL

STATION DESIGNATION - TSU
LOCATION(S) - Sintra, Portugal
DIAMETER m 7.3 (1)

RECEIVE

FREQUENCIES MHz 2260 - 2275
FREQUENCY RESOLUTION Hz 320
ANTENNA GAIN @ 45 deg dBi 3 39
SYS NOISE TEMP @ ZENITH K 158
GI/T @ 45 deg dB 17
POLARIZATION - LHC, RHC
ANTENNA BEAMWIDTH (-3 dB) deg 1.2
ANTENNA ELLIPTICITY dB 1)

L.O. REF FREQ STAB @ 1 Hr Df/f + 2 - 108 Month
RCVR AGC DYNAMIC RANGE dB 100
RCVR THRESHOLD @ 2 Blo Hz dBm -136 in 2 BLo = 300 Hz
RCVR LOOP BANDWIDTHS Hz 300, 1000
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz 0.30, 60, 120
MIN ACQ SWEEP RATE Hz/s 10 kHz/s
MAX ACQ SWEEP RATE kHz/s 100
ACQ SWEEP STEP SIZE Hz (1)
PROGRAMMED L.O. Yes/No Yes

TELEMETRY

MODULATION TYPE(S) - BPSK - PM
MODULATION FORMAT(S) - NRZ-L,Bi-f-L
MOD INDEX RANGE Rad Pk 0.3-15
SUBCARRIER FREQ RANGE kHz 32 768
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 2-1024
SUBCARRIER/SYM RATE LIMIT - 1
ARRAYS WITH STATIONS - Q)
CHANNEL DECODING Type 1)

DATA FORMAT

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.

NOT RECOMVENDED BY CCSDS

6445-5034

CCSDS 411 G-3

Page 4.12-12

May 1997



EUTELSAT TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS SINTRA

GENERAL

STATION DESIGNATION - TSU

LOCATION(S) - Sintra, Portugal

DIAMETER m 7.3

FREQUENCIES

TRANSMIT FREQUENCIES MHz 1400 - 1450

RECEIVE FREQUENCIES MHz 1095 - 1170

TURNAROUND FREQ RATIO - 1)
DOPPLER None

COHERENT/NON-COHERENT -

COUNTER RESOLUTION Cycles

MAX DOPPLER FREQ SHIFT MHz

DOPPLER BIAS FREQ MHz

DRIFT Df/f

OUTPUT EQUATION -

DIRECTION INDICATOR -
RANGING None

COHERENT/NON-COHERENT -

RANGE CODE WAVEFORM Sin/Sq

EARTH STATION MOD INDEX Rad Pk

RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz

MINOR CODE FREQ(S) kHz

MIN RECEIVED CARRIER SNR dB

MIN REQ CODE PWR/No dB-Hz

CODE INTEGRATION TIME S

ACQUISITION SEQUENCE -

RANGE DATA UNITS -

RANGE QUANTIZATION -

ACCURACY (STRONG SIGNAL) m

MAX UNAMBIGUOUS RANGE km

TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-5035

CCSDS 411 G-3

Page 4.12-13

May 1997



EUTELSAT TRACKING SYSTEM
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS SINTRA
GENERAL
STATION DESIGNATION - TSU
LOCATION(S) - Sintra, Portugal
DIAMETER m 7.3 (1)
FREQUENCY STD
STANDARD TYPE Name (1)
STANDARD MFG Name 1)
STABILITY AT: (1)
1- SECOND Df/f (1)
1- HOUR Df/f @)
1 - DAY (24 HOURS) Df/f 5.10°10
1- MONTH Df/f (1)
REF FREQS PHASE NOISE St () (1)
1 Hz OFFSET dBc/Hz (1)
10 Hz OFFSET dBc/Hz (2)
100 Hz OFFSET dBc/Hz (1)
1000 Hz OFFSET dBc/Hz (1)
REF FREQS AVAILABLE MHz 5
MAX STA-TO-STA OFFSET Hz (1)
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name (1)
REFERENCE TIME Name MSF - DCF 77
TIME CODE EPOCH Yr (1)
CCSDS
TIME CODES AVAILABLE IRIG - B
Codes
MAX TIME RESOLUTION s 103
TIME TRANSFER METHOD Name LORAN
MAX TRANS ERROR REF p-sec (1)
MAX OFFSET FROM REF p-sec (1)
MAX OFFSET MEAS ERROR p-sec (1)
MAX STA-TO-STA OFFSET p-sec (1)
TIMING SIGNALS AVAILABLE pulsels (1)

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3. NOTr RECOMVENDED BY CCSDS

6445-5036

CCSDS 411 G-3

Page 4.12-14

May 1997



EUTELSAT TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS SINTRA
GENERAL
STATION DESIGNATION - SNT - TSU
LOCATION(S) - Sintra, Portugal
DIAMETER m 7.3 (1)
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Portugal
LOCATION, CITY Name Sintra
LONGITUDE (site 1/site 2/site 3) |[d, m, s 91646 W
LATITUDE (site 1/site 2/site 3) d,m,s 3852 13N
ALTITUDE 197 m
MECHANICAL
TYPE OF MOUNT - El- Az
AZIMUTH LIMITATIONS - + 90 deg
TRACKING SPEED RANGE deg/s 0.2
MAX TRACK ACCELERATION deg/s2 15
TYPE OF POINTING Type Autotrack, Predict, Manual
POINTING ACCURACY deg 0.05
MIN TRANSMIT ELEV ANGLE deg 5
MIN RECEIVE ELEV ANGLE deg 0
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.08 - 2.095
RECEIVE FREQ BAND(S) GHz 2.26 - 2.275
ACQ AID FREQ BAND(S) GHz Q)
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOI RECOMVENDED BY CCSDS

BASED UPON GECDETI C COORDI NATES

6445-5037

CCSDS 411 G-3

Page 4.12-15

May 1997



INPE / DSA TRACK
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS{ o) GROUND STATION ERDS

GENERAL

STATION DESIGNATION - DSA Ground Station ERDS

LOCATION(S) - Cachoeira Paulista

DIAMETER m 3.6
TRANSMIT None

FREQUENCIES MHz

FREQUENCY RESOLUTION Hz

RF FREQ STABILITY @ 1 Hr Df/f

TRANSMIT POWER 1 w

EIRP RANGE 1 dBwW

TRANSMIT POWER 2 w

EIRP RANGE 2 dBwW

POLARIZATION -

ANTENNA GAIN dBi

ANTENNA BEAMWIDTH (-3 dB) deg

ANTENNA ELLIPTICITY dB

RF FREQ SWEEP RANGE kHz

MIN FREQ SWEEP RATE Hz/s

MAX FREQ SWEEP RATE kHz/s

PROGRAMMED UPLINK FREQ [ Yes/No

COMMAND None
RF CARRIER MOD TYPE -
RF CARRIER MOD INDEX RNG [ Rad Pk
SUBCARRIER FREQUENCY(S) Hz

SUBCARRIER STEP SIZE Hz
SUBCARRIER FREQ STABILITY ppm
SUBCARRIER WAVEFORM Sin/Sq

SUBCARRIER MOD TYPE -
SUBCARRIER/BIT RATE LIMIT -
BIT RATE RANGE b/s
FORMATS AVAILABLE -

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4831

CCSDS 411 G-3 Page 4.13-1 May 1997




INPE / DSA TRACK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS{ hon GROUND STATION ERDS
GENERAL
STATION DESIGNATION - DSA Ground Station ERDS
LOCATION(S) - Cachoeira Paulista
DIAMETER m 3.6
RECEIVE
FREQUENCIES MHz 1650 - 1750
FREQUENCY RESOLUTION Hz 12 500
ANTENNA GAIN @ 45 deg dBi 33.1
SYS NOISE TEMP @ ZENITH K Q)
GIT @ 45 deg dB )
POLARIZATION - RHC / LHC
ANTENNA BEAMWIDTH (-3 dB) deg 3
ANTENNA ELLIPTICITY dB Q)
L.O. REF FREQ STAB @ 1 Hr Df/f + 2 x 10° Per Year
RCVR AGC DYNAMIC RANGE dB 115 dB min
RCVR THRESHOLD @ 2 Blo Hz dBm 1)
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1000, 3000, 104
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. o)
ACQ SWEEP RANGE kHz + 250 min
MIN ACQ SWEEP RATE Hz/s 70
MAX ACQ SWEEP RATE kHz/s 5000
ACQ SWEEP STEP SIZE Hz Continuous
PROGRAMMED L.O. Yes/No No
TELEMETRY
MODULATION TYPE(S) - PM
MODULATION FORMAT(S) - BPSK
MOD INDEX RANGE Rad Pk 2.35+0.12 rad
SUBCARRIER FREQ RANGE kHz None
SUBCARRIER WAVEFORM Sin/Sq None
SYMBOL RATE RANGE sls None
SUBCARRIER/SYM RATE LIMIT - None
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type None
DATA FORMAT - None
1. CAPABI LI TY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY NOT RECOMVENDED BY CCSDS
6445-4832

CCSDS 411 G-3

Page 4.13-2

May 1997




INPE / DSA TRACK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS] hon GROUND STATION ERDS

GENERAL
STATION DESIGNATION - DSA Ground Station ERDS
LOCATION(S) - Cachoeira Paulista
DIAMETER m 3.6
FREQUENCIES
TRANSMIT FREQUENCIES MHz None
RECEIVE FREQUENCIES MHz 1650 - 1750
TURNAROUND FREQ RATIO - None
DOPPLER None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f

OUTPUT EQUATION -
DIRECTION INDICATOR -

RANGING None
COHERENT/NON-COHERENT -
RANGE CODE WAVEFORM Sin/Sq
EARTH STATION MOD INDEX Rad Pk
RANGE CODE FREQ RATIO -

MAJOR CODE FREQ(S) kHz
MINOR CODE FREQ(S) kHz
MIN RECEIVED CARRIER SNR dB
MIN REQ CODE PWR/No dB-Hz
CODE INTEGRATION TIME S

ACQUISITION SEQUENCE -
RANGE DATA UNITS -
RANGE QUANTIZATION -
ACCURACY (STRONG SIGNAL) m
MAX UNAMBIGUOUS RANGE km
TRANSPONDER BW MHz

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

6445-4833

CCSDS 411 G-3 Page 4.13-3 May 1997




FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

INPE / DSA TRACK

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| b5 A GROUND STATION ERDS
GENERAL
STATION DESIGNATION - DSA Ground Station ERDS
LOCATION(S) - Cachoeira Paulista
DIAMETER m 3.6
FREQUENCY STD
STANDARD TYPE Name Sat. Sync. Clock
STANDARD MFG Name Truetime/Kinemetrics
STABILITY AT: Vef\rlilaannce Drift V:ﬁlila{j‘nnce Drift
1 - SECOND Di/f None
1-HOUR Df/f None
1 - DAY (24 HOURS) Df/f None
1- MONTH Di/f None
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz None
10 Hz OFFSET dBc/Hz None
100 Hz OFFSET dBc/Hz None
1000 Hz OFFSET dBc/Hz None
REF FREQS AVAILABLE MHz None
MAX STA-TO-STA OFFSET Hz None
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name None
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr None
TIME CODES AVAILABLE CcCSDs IRIG-B
Codes
MAX TIME RESOLUTION s 1073
TIME TRANSFER METHOD Name None
MAX TRANS ERROR REF p-sec None
MAX OFFSET FROM REF p-sec None
MAX OFFSET MEAS ERROR p-sec None
MAX STA-TO-STA OFFSET p-sec None
TIMING SIGNALS AVAILABLE pulse/s 1,1000

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.

NOT RECOMMENDED BY CCSDS

6445-4834

CCSDS 411 G-3

Page 4.13-4

May 1997



INPE / DSA TRACK
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS DSA GROUND STATION ERDS
GENERAL
STATION DESIGNATION - DSA Ground Station ERDS
LOCATION(S) - Cachoeira Paulista
DIAMETER m 3.6
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Brazil / SP
LOCATION, CITY Name Cachoeira Paulista
LONGITUDE (site 1/site 2/site 3) |d, m, s 45, 00, 00 W
LATITUDE (site 1/site 2/site 3) dms 22,40,55S
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - * 360
TRACKING SPEED RANGE deg/s Az=EI=0-15
MAX TRACK ACCELERATION deg/s? None
TYPE OF POINTING Type Manual, Program
POINTING ACCURACY deg 0.01
MIN TRANSMIT ELEV ANGLE deg None
MIN RECEIVE ELEV ANGLE deg 7
SUPPORT
TRANSMIT FREQ BAND(S) GHz None
RECEIVE FREQ BAND(S) GHz 1.65-1.75
ACQ AID FREQ BAND(S) GHz None
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

4. BASED UPON GECCENTRI C COORDI NATES 5. BASED UPON GECDETI C COORDI NATES 6445-4835

CCSDS 411 G-3 Page 4.13-5 May 1997



INPE / DSA TRACK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS ALCANTARA CUIABA
GENERAL
STATION DESIGNATION - Alcantara Ground Station - ETA Cuiaba Ground Stations - ETC
LOCATION(S) R Alcantara, Brazil Cuiab4, Brazil
DIAMETER m 11 (1) 11 (1)
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 2 2
RF FREQ STABILITY @ 1 Hr Df/f +3x10° @ 1 sec +3x10° @ 1 sec
TRANSMIT POWER 1 W 2000 2000
EIRP RANGE 1 dBW 52-72 52-72
TRANSMIT POWER 2 W 50 50
EIRP RANGE 2 dBW 36 - 56 36 - 56
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 44.6 44.6
ANTENNA BEAMWIDTH (-3 dB) deg 0.8 0.8
ANTENNA ELLIPTICITY dB <1 <1
RF FREQ SWEEP RANGE kHz +100 + 100
MIN FREQ SWEEP RATE Hz/s 80 80
MAX FREQ SWEEP RATE kHz/s 50 50
PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.2-1.4 0.2-14
SUBCARRIER FREQUENCY(S) Hz 8000 or 16 000 8000 or 16 000
SUBCARRIER STEP SIZE Hz 8000 8000
SUBCARRIER FREQ STABILITY | ppm +3x10° @ 1 sec +3x10° @ 1 sec
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - PCM, PSK PCM, PSK
SUBCARRIER/BIT RATE LIMIT - >4 >4
BIT RATE RANGE bls 2000/2M: h=0,1,2..... 9 2000/2M: h=0,1,2..... 9
FORMATS AVAILABLE - NRZ-L, M, S NRZ-L, M, S

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4471

CCSDS 411 G-3

Page 4.13-6

May 1997



INPE / DSA TRACK

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS ALCANTARA CUIABA
GENERAL
STATION DESIGNATION - Alcéntara Ground Station - ETA Cuiaba Ground Stations - ETC
LOCATION(S) - Alcéntara, Brazil Cuiaba, Brazil
DIAMETER m 11 (1) 11 (1)
RECEIVE

FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 12 500 12 500

ANTENNA GAIN @ 45 deg dBi 44 45

SYS NOISE TEMP @ ZENITH K 160 150

G/T @ 45 deg dB 22 23
POLARIZATION - RCP and LCP and LIN RCP and LCP and LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.8 0.8

ANTENNA ELLIPTICITY dB 1 1

L.O. REF FREQ STAB @ 1 Hr Af/f +3x10° @ 1 sec +3x10° @ 1 sec
RCVR AGC DYNAMIC RANGE Df/f 110 110

RCVR THRESHOLD @ 2 Blo Hz dBm -147.8in 2Blo =30 Hz -148in 2 Blo = 30 Hz
RCVR LOOP BANDWIDTHS Hz 30, 100, 300, 1 K, 3K 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt

RCVR PLL ORDER(S) No. 2 2

ACQ SWEEP RANGE kHz + 250 + 250

MIN ACQ SWEEP RATE Hz/s 70 70

MAX ACQ SWEEP RATE kHz/s 350 350

ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No No No

TELEMETRY

MODULATION TYPE(S) - PM PM
MODULATION FORMAT(S) - NRZ-L,M,S; Bi-f-L,M,S NRZ-L,M,S; Bi-f-L,M,S
MOD INDEX RANGE Rad Pk £1.4 £1.4
SUBCARRIER FREQ RANGE kHz 0.1 - 1000 0.1-1000
SUBCARRIER WAVEFORM Sin/Sq Square Square

SYMBOL RATE RANGE sls 32-10 000 32 -10 000
SUBCARRIER/SYM RATE LIMIT - 2-512 2-512

ARRAYS WITH STATIONS - None None

CHANNEL DECODING Type None None

DATA FORMAT - (1) (1)

1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LIM TATI ONS APPLY TO THI'S CAPABI LI TY 3. NOT RECOMVENDED BY CCSDS

6445-4472

CCSDS 411 G-3 Page 4.13-7 May 1997



INPE / DSA TRACK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

GENERAL
STATION DESIGNATION - Alcéntara Ground Station - ETA Cuiaba Ground Stations - ETC
LOCATION(S) - Alcéntara, Brazil Cuiaba, Brazil
DIAMETER m 11 (1) 11 (1)
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER None None
COHERENT/NON-COHERENT -
COUNTER RESOLUTION Cycles
MAX DOPPLER FREQ SHIFT MHz
DOPPLER BIAS FREQ MHz
DRIFT Df/f
OUTPUT EQUATION -
DIRECTION INDICATOR -
RANGING
COHERENT/NON-COHERENT - Either Either
RANGE CODE WAVEFORM Sin/Sq Sine Sine
EARTH STATION MOD INDEX Rad Pk 0.2-14 0.2-14
RANGE CODE FREQ RATIO - 51; 41 5:1; 41
MAJOR CODE FREQ(S) kHz 100, 20 100, 20
MINOR CODE FREQ(S) kHz 0.8, 0.16, 0.032, 0.008 on 16 kHz 0.8, 0.16, 0.032, 0.008 on 16 kHz
MIN RECEIVED CARRIER SNR dB 12 12
MIN REQ CODE PWR/No dB-Hz Major = 22, Minor =13 Major = 22, Minor =13
CODE INTEGRATION TIME S 4 4
ACQUISITION SEQUENCE - Sequence Major Tone First Sequence Major Tone First
RANGE DATA UNITS - Nanoseconds Nanoseconds
RANGE QUANTIZATION - 10 ns 10 ns
ACCURACY (STRONG SIGNAL) m +3 +3
MAX UNAMBIGUOUS RANGE km 18 750 18 750
TRANSPONDER BW MHz 203 303

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4473

CCSDS411G-3

Page 4.13-8

May 1997



INPE / DSA TRACK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTER'ST'CS UNITS ALCANTARA CU|ABA
GENERAL
STATION DESIGNATION - Alcéntara Ground Station - ETA Cuiaba Ground Stations - ETC
LOCATION(S) - Alcéntara, Brazil Cuiaba, Brazil
DIAMETER m 11 (1) 11 (1)
FREQUENCY STD
STANDARD TYPE Name Cesium Beam Cesium Beam
STANDARD MFG Name OSA 3210 OSA 3210
STABILITY AT: Veﬁlile?nnce Drift Vfﬁli?nnce Drift
1- SECOND Di/f 3x 1011 3x1011
1-HOUR Df/f 2 x 10712 2 x 1012
1 - DAY (24 HOURS) Di/f 5x 10713 5x 1013
1- MONTH Di/f 3x 10713 3x 1013
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz -80 -80
10 Hz OFFSET dBc/Hz -120 -120
100 Hz OFFSET dBc/Hz -140 -140
1000 Hz OFFSET dBc/Hz -140 -140
REF FREQS AVAILABLE MHz 1,5,10 1,5,10
MAX STA-TO-STA OFFSET Hz +3x 1012 +3x1012
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name Observatdrio Nacional Observatdrio Nacional
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1972 1 January 1972
CCSDS
TIME CODES AVAILABLE IRIG - B IRIG - B
Codes
MAX TIME RESOLUTION S 103 103
TIME TRANSFER METHOD Name Portable Clock, TV , GPS Portable Clock, TV, GPS
MAX TRANS ERROR REF p-sec 21 21
MAX OFFSET FROM REF u-sec 10 10
MAX OFFSET MEAS ERROR p-sec 40 40
MAX STA-TO-STA OFFSET p-sec 100 100
TIMING SIGNALS AVAILABLE pulse/s 1 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4474

CCSDS 411 G-3

Page 4.13-9

May 1997



GEOGRAPHICAL AND MECHANICAL

INPE / DSA TRACK

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS ALCANTARA CUIABA
GENERAL

STATION DESIGNATION - Alcéntara Ground Station - ETA Cuiaba Ground Stations - ETC
LOCATION(S) - Alcéntara, Brazil / MA Cuiab4, Brazil / MT
DIAMETER m 11 (1) 11 (1)

GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name Alcéntara, Brazil / MA Cuiab4, Brazil / MT
LOCATION, CITY Name Alcéntara Cuiaba
LONGITUDE (site 1/site 2/site 3) |[d, m,s 44,24, 15 W 56, 04, 11 W
LATITUDE (site 1/site 2/site 3) dms 2,20,18S 15,33,18S

MECHANICAL
TYPE OF MOUNT - Az | El Az | El
AZIMUTH LIMITATIONS - + 360 + 360
TRACKING SPEED RANGE deg/s Az=0-21; EI=0-5 Az=0-21; EI=0-5
MAX TRACK ACCELERATION deg/s? 10 10
TYPE OF POINTING Type Manual, Predict, Autotrack Manual, Predict, Autotrack
POINTING ACCURACY deg 0.05 0.05
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 2 3
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2 2
RECEIVE FREQ BAND(S) GHz 2 2
ACQ AID FREQ BAND(S) GHz None 2
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

BASED UPON GECDETI C COORDI NATES

3.  NOT RECOMVENDED BY CCSDS

6445-4475

CCSDS 411 G-3

Page 4.13-10

May 1997



ISAS TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS USUDA
GENERAL
STATION DESIGNATION - UDSC
LOCATION(S) - Usuda, Japan
DIAMETER m 64
TRANSMIT
FREQUENCIES MHz 2076 - 2086, 2110 - 2120
FREQUENCY RESOLUTION Hz 1
RF FREQ STABILITY @ 1 Hr Df/f 1x1011
TRANSMIT POWER 1 W 200, 2000, 20 000
EIRP RANGE 1 dBW 83.5,93.5,103.5
TRANSMIT POWER 2 w None
EIRP RANGE 2 dBW None
POLARIZATION - RCP or LCP
ANTENNA GAIN dBi 61.4
ANTENNA BEAMWIDTH (-3 dB) deg 0.13
ANTENNA ELLIPTICITY dB (1)
RF FREQ SWEEP RANGE kHz + 300
MIN FREQ SWEEP RATE Hz/s 0.1
MAX FREQ SWEEP RATE kHz/s 30
PROGRAMMED UPLINK FREQ | Yes/No Yes
COMMAND
RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 0-2
SUBCARRIER FREQUENCY(S) Hz 100 - 16 384
SUBCARRIER STEP SIZE Hz 1
SUBCARRIER FREQ STABILITY | ppm 10
SUBCARRIER WAVEFORM Sin/Sq Sine or Square
SUBCARRIER MOD TYPE - PSK
SUBCARRIER/BIT RATE LIMIT - 2-256
BIT RATE RANGE b/s 1-8197
FORMATS AVAILABLE - NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4160

CCSDS 411 G-3

Page 4.14-1

May 1997



ISAS TRACKING SYSTEM
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS USUDA
GENERAL

STATION DESIGNATION - uUDSC

LOCATION(S) - USUDA, Japan
DIAMETER m 64

RECEIVE

FREQUENCIES MHz 2200 - 2300 8400 - 8500
FREQUENCY RESOLUTION Hz 1 1
ANTENNA GAIN @ 45 deg dBi 61.6 70.5
SYS NOISE TEMP @ ZENITH K 75 81
G/T @ 90 deg dB/K 42.8 514
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.13 0.04
ANTENNA ELLIPTICITY dB @) Q)

L.O. REF FREQ STAB @ 1 Hr Di/f 1x 1011 1x1011
RCVR AGC DYNAMIC RANGE dB 80 80
RCVR THRESHOLD @ 2 Blo Hz dBm |-165in 2 Blo =3 Hz|-160in 2 Blo =3 Hz
RCVR LOOP BANDWIDTHS Hz |3, 10, 30, 100, 300, 1K] 3, 10, 30, 100, 300, 1K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz 999 999
MIN ACQ SWEEP RATE Hz/s 0.1 0.1
MAX ACQ SWEEP RATE kHz/s 99.9 99.9
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - |PcM/PSK/PM; PCM/PM (Bi-f - only)
MODULATION FORMAT(S) - NRZ-L,M,S; Bi-f-L,M, S
MOD INDEX RANGE Rad Pk 0.2-13
SUBCARRIER FREQ RANGE kHz 0.1-999
SUBCARRIER WAVEFORM Sin/Sq Sine or Square
SYMBOL RATE RANGE sls 5-600 000
SUBCARRIER/SYM RATE LIMIT - 4 -1000
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type Convolutional (k =7, R =1/2 and 1/3)
DATA FORMAT - TDM

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

NOT RECOMVENDED BY CCSDS

6445-4161

CCSDS 411 G-3

Page 4.14-2

May 1997



ISAS TRACKING SYSTEM
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS USUDA

GENERAL

STATION DESIGNATION - UDSC

LOCATION(S) - Usuda, Japan

DIAMETER m 64

FREQUENCIES

TRANSMIT FREQUENCIES MHz 29105958 50167 5050

RECEIVE FREQUENCIES MHz 2259 - 2300 8400 - 8500

TURNAROUND FREQ RATIO . 240/ 221 900/ 221: 800/ 221
DOPPLER

COHERENT/NON-COHERENT - Either Either

COUNTER RESOLUTION Cycles 0.01 0.01

MAX DOPPLER FREQ SHIFT MHz +0.45 £1.7

DOPPLER BIAS FREQ MHz 5 5

DRIFT Df/f <1x1011 <1x1011

OUTPUT EQUATION - Bias Frequency + fy|Bias Frequency * fy

DIRECTION INDICATOR - +Df=-Dr +Df=-Dr
RANGING None

COHERENT/NON-COHERENT - Coherent Only

RANGE CODE WAVEFORM Sin/Sq | Filtered Square

EARTH STATION MOD INDEX | Rad Pk 0.2-15

RANGE CODE FREQ RATIO - 21

MAJOR CODE FREQ(S) kHz |fxmt2M: h=11-14

MINOR CODE FREQ(S) kHz |fxmt2M: h=12-31
MIN RECEIVED CARRIER SNR dB (1)

MIN REQ CODE PWR/No dB-Hz 6

CODE INTEGRATION TIME s 1-9999
ACQUISITION SEQUENCE - Major Code First
RANGE DATA UNITS - Nanoseconds
RANGE QUANTIZATION - 1ns
ACCURACY (STRONG SIGNAL) m 1 (bias) + 2 (ran)
MAX UNAMBIGUOUS RANGE km 149 000
TRANSPONDER BW MHz 3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

6445-4162

CCSDS 411 G-3

Page 4.14-3

May 1997



FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

ISAS TRACKING SYSTEM

SUBNETWORK OR STATION
CHARACTERISTICS| UNITS USUDA
GENERAL
STATION DESIGNATION - UDSC
LOCATION(S) - Usuda, Japan
DIAMETER m 64
FREQUENCY STD

STANDARD TYPE Name Hydrogen Maser
STANDARD MFG Name Anritsu
STABILITY AT: V;ﬁlile{j‘nnce Drift V:ﬁlila?nnce Drift

1- SECOND Df/f 3x 1013

1-HOUR Df/f 1x1014

1 - DAY (24 HOURS) Df/f 1)

1- MONTH Di/f (1)
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz

1 Hz OFFSET dBc/Hz (1)

10 Hz OFFSET dBc/Hz -135

100 Hz OFFSET dBc/Hz -140

1000 Hz OFFSET dBc/Hz -148
REF FREQS AVAILABLE MHz 5, 10
MAX STA-TO-STA OFFSET Hz (1)

TIMING SYSTEM
MASTER REFERENCE AGENCY| Name TOYOCOM
REFERENCE TIME Name uTc
TIME CODE EPOCH Yr 0000

CCSDS
TIME CODES AVAILABLE None
Codes

MAX TIME RESOLUTION s 1
TIME TRANSFER METHOD Name LORAN
MAX TRANS ERROR REF p-sec 1
MAX OFFSET FROM REF p-sec ()
MAX OFFSET MEAS ERROR p-sec (1)
MAX STA-TO-STA OFFSET p-sec 1)
TIMING SIGNALS AVAILABLE | pulse/s 1)

4.  MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOT RECOMMENDED BY CCSDS

6445-4163

CCSDS 411 G-3

Page 4.14-4

May 1997



ISAS TRACKING SYSTEM
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS UDSC
GENERAL
STATION DESIGNATION - uDSC
LOCATION(S) - Usuda, Japan
DIAMETER m 64
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Usuda
LOCATION, CITY Name Japan
LONGITUDE (site 1/site 2/site 3) |d, m, s 138, 21, 45.670 E
LATITUDE (site 1/site 2/site 3) d,ms 36, 7,56.937 N
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - + 270
TRACKING SPEED RANGE deg/s 0.5
MAX TRACK ACCELERATION deg/s? 0.5
TYPE OF POINTING Type Autotrack, Manual, Predict
POINTING ACCURACY deg 0.001
MIN TRANSMIT ELEV ANGLE deg 13
MIN RECEIVE ELEV ANGLE deg 7.5
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.07-2.12
RECEIVE FREQ BAND(S) GHz 22-23,84-85
ACQ AID FREQ BAND(S) GHz 211-2.13,84-85
MISSION CATEGORIES Cat A and B

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COCORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GEODETI C COORDI NATES

3.

NOT RECOMMVENDED BY CCSDS

6445-4164

CCSDS411G-3

Page 4.14-5

May 1997



ISRO ISTRAC

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS PORT BLAIR THIRUVANANTH A PURAM

GENERAL

STATION DESIGNATION - Port Blair Thiruvananth A Puram

LOCATION(S) - Port Blair, India Thiruvananth, India

DIAMETER m 8 8
TRANSMIT No Transmitter

FREQUENCIES MHz 2025 - 2110

FREQUENCY RESOLUTION Hz 100

RF FREQ STABILITY @ 1 Hr Df/f 2x1011

TRANSMIT POWER 1 W 2000

EIRP RANGE 1 dBW 63-73

TRANSMIT POWER 2 W 2000

EIRP RANGE 2 dBW 63-73

POLARIZATION - RCP or LCP

ANTENNA GAIN dBi 415

ANTENNA BEAMWIDTH (-3 dB) deg 1.35

ANTENNA ELLIPTICITY dB (1)

RF FREQ SWEEP RANGE kHz +25,+ 75, + 125, + 175, + 250

MIN FREQ SWEEP RATE Hz/s 500

MAX FREQ SWEEP RATE kHz/s 100

PROGRAMMED UPLINK FREQ | Yes/No Yes
COMMAND None

RF CARRIER MOD TYPE - PM

RF CARRIER MOD INDEX RNG | Rad Pk 01-2

SUBCARRIER FREQUENCY(S) Hz 3125; 5555 (FSK); 70 000 (FM)

SUBCARRIER STEP SIZE Hz Continuous

SUBCARRIER FREQ STABILITY | ppm 1000

SUBCARRIER WAVEFORM Sin/Sq Sine

SUBCARRIER MOD TYPE - FSK, FM

SUBCARRIER/BIT RATE LIMIT - (1)

BIT RATE RANGE b/s 100

FORMATS AVAILABLE - NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4430

CCSDS 411 G-3

Page 4.15-1

May 1997



ISRO ISTRAC

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS PORT BLAIR THIRUVANANTH A PURAM
GENERAL
STATION DESIGNATION - Port Blair Thiruvananth A Puram
LOCATION(S) - Port Blair, India Thiruvananth, India
DIAMETER m 8 8
RECEIVE
FREQUENCIES MHz 2200 - 2290 2200 - 2290
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 42 42
SYS NOISE TEMP @ ZENITH K 250 280
GIT @ 45 deg dB 18 17.5
POLARIZATION - RCP and LCP and LIN RCP and LCP and LIN
ANTENNA BEAMWIDTH (-3 dB) deg 1.21 1.21
ANTENNA ELLIPTICITY dB (1) (1)
L.O. REF FREQ STAB @ 1 Hr Df/f 2x1011 2x 1010
RCVR AGC DYNAMIC RANGE dB 120 120
RCVR THRESHOLD @ 2 BloHz | dBm -150in 2 Blo = 10 Hz -150in 2 Blo = 10 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 20 20
MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No Yes Yes
TELEMETRY
MODULATION TYPE(S) - PM, FM PM, FM
MODULATION FORMAT(S) - NRZ-L,M, S;Bi-f-L,M,S NRZ-L,M,S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 01-2 0.1-2
SUBCARRIER FREQ RANGE kHz 1-10 000 1-10000
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 20 - 2 000 000 20 - 2 000 000
SUBCARRIER/SYM RATE LIMIT - 1) (1)
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type 6N} (1)

DATA FORMAT

@)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4431

CCSDS 411 G-3

Page 4.15-2

May 1997



ISRO ISTRAC

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PORT BLAIR THIRUVANANTH A PURAM
GENERAL
STATION DESIGNATION - Port Blair Thiruvananth A Puram
LOCATION(S) - Port Blair, India Thiruvananth, India
DIAMETER m 8 8
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2110
RECEIVE FREQUENCIES MHz 2200 - 2290
TURNAROUND FREQ RATIO - 240/ 221
DOPPLER Not Available
COHERENT/NON-COHERENT - Either
COUNTER RESOLUTION Cycles 0.01
MAX DOPPLER FREQ SHIFT MHz +0.25
DOPPLER BIAS FREQ MHz 50
DRIFT Di/f 1 x 1011/ day
OUTPUT EQUATION - (Bias Freq + fq) / SR(4)
DIRECTION INDICATOR - +Df=-Dr
RANGING Not Avalialble
COHERENT/NON-COHERENT - Either
RANGE CODE WAVEFORM Sin/Sq Sine
EARTH STATION MOD INDEX | Rad Pk 0.1-2
RANGE CODE FREQ RATIO - 4:1; 51
MAJOR CODE FREQ(S) kHz 500, 100, 20
MINOR CODE FREQ(S) kHz 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz)
MIN RECEIVED CARRIER SNR dB 10
MIN REQ CODE PWR/No dB-Hz Major = 27, Minor = 16
CODE INTEGRATION TIME s 0.125, 0.250, 1
ACQUISITION SEQUENCE - Seq; Major Code First
RANGE DATA UNITS - Nanoseconds
RANGE QUANTIZATION - 1ns
ACCURACY (STRONG SIGNAL) m 2 @ 50dB
MAX UNAMBIGUOUS RANGE km 18 735
TRANSPONDER BW MHz 1)

4. SR = SAWPLE RATE

1. CAPABILITY OR DATA IS NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4432

CCSDS411G-3

Page 4.15-3

May 1997



ISRO ISTRAC

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS PORT BLAIR THIRUVANANTH A PURAM
GENERAL

STATION DESIGNATION - Port Blair Thiruvananth A Puram

LOCATION(S) - Port Blair, India Thiruvananth, India

DIAMETER m 8 8

FREQUENCY STD

STANDARD TYPE Name Quartz Oscillator Quartz Oscillator

STANDARD MFG Name Oscilloquartz 2210 Oscilloquartz 2210

STABILITY AT: Vzﬁ%?nnce Drift Vzﬁlilaannce Drift
1 - SECOND Df/f 5x 1013 (1) 1) +1x1012
1-HOUR Df/f 1) (1) (1) (1)
1 - DAY (24 HOURS) Diff (1) +2x1011 (1) +2x1011
1- MONTH Dilf (1) +1x109 (1) (1)

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz @) 1) 1) 1)
10 Hz OFFSET dBc/Hz -138 (1) -140 (1)
100 Hz OFFSET dBc/Hz - 150 (1) -150 (1)
1000 Hz OFFSET dBc/Hz - 150 (1) -150 (1)

REF FREQS AVAILABLE MHz 1,5,10 1,5,10

MAX STA-TO-STA OFFSET Hz 4x1011 2x 1010
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS NPL, New Delhi

REFERENCE TIME Name uTc uTc

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE IRIG - B IRIG - B
Codes

MAX TIME RESOLUTION s 0.001 0.001

TIME TRANSFER METHOD Name GPS High Frequency

MAX TRANS ERROR REF u-sec 100 1000 - 3000

MAX OFFSET FROM REF u-sec 20 3000

MAX OFFSET MEAS ERROR u-sec 10 10

MAX STA-TO-STA OFFSET p-sec +50 3000

TIMING SIGNALS AVAILABLE | pulse/s 0.001,0.01,0.1, 1 1, 10, 100, 1000

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3. NOTr RECOMVENDED BY CCSDS

6445-4433

CCSDS 411 G-3

Page 4.15-4

May 1997



ISRO ISTRAC

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS PORT BLAIR THIRUVANANTH A PURAM
GENERAL
STATION DESIGNATION - Port Blair Thiruvananth A Puram
LOCATION(S) - Port Blair, India Thiruvananth, India
DIAMETER m 8 8
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name India India
LOCATION, CITY Name Camicobar Trivandrum
LONGITUDE (site 1/site 2/site 3) |d, m, s 92, 44, 06 76, 34,12
LATITUDE (site 1/site 2/site 3) d,m,s 11, 38, 45 8,17,24
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - + 360 + 360
TRACKING SPEED RANGE deg/s 9 9
MAX TRACK ACCELERATION deg/S2 3 3
TYPE OF POINTING Type Autotrack, Manual, Predict Autotrack, Manual, Predict
POINTING ACCURACY deg 0.12 0.12
MIN TRANSMIT ELEV ANGLE deg 5 No Transmitter
MIN RECEIVE ELEV ANGLE deg 2 2
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.11 None
RECEIVE FREQ BAND(S) GHz 2.2-2.29 2.2-2.29
ACQ AID FREQ BAND(S) GHz 2.2-2.29 22_.229
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

BASED UPON GECDETI C COORDI NATES

NOT RECOMMVENDED BY CCSDS

6445-4434

CCSDS 411 G-3

Page 4.15-5

May 199



ISRO ISTRAC

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS BANGALORE LUCKNOW

GENERAL

STATION DESIGNATION - Bangalore Lucknow

LOCATION(S) - Bangalore, India Lucknow, India

DIAMETER m 10 (2) 10
TRANSMIT

FREQUENCIES MHz 2025 - 2110 2025 - 2110

FREQUENCY RESOLUTION Hz 100 100

RF FREQ STABILITY @ 1 Hr Di/ 2x 1011 2x1011

TRANSMIT POWER 1 W 2000 2000

EIRP RANGE 1 dBW 64 -74 64 - 74

TRANSMIT POWER 2 W 2000 2000

EIRP RANGE 2 dBW 64 - 74 64 -74

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 43 43

ANTENNA BEAMWIDTH (-3 dB) deg 0.95 0.95

ANTENNA ELLIPTICITY dB 1) (1)

RF FREQ SWEEP RANGE kHz +25,+ 75, + 125, + 175, + 250 + 25, + 75, + 125, + 175, + 250

MIN FREQ SWEEP RATE Hz/s 500 500

MAX FREQ SWEEP RATE kHz/s 100 100

PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND

RF CARRIER MOD TYPE - PM PM

RF CARRIER MOD INDEX RNG | Rad Pk 01-2 01-2

SUBCARRIER FREQUENCY(S) Hz 3125; 5555 (FSK); 70 000 (FM) 3125(2), 5555 (FSK)(2); 70 000 (FM)(2)

SUBCARRIER STEP SIZE Hz Continuous Continuous

SUBCARRIER FREQ STABILITY | ppm 1000 1000

SUBCARRIER WAVEFORM Sin/Sq Sine Sine

SUBCARRIER MOD TYPE - FSK, FM FSK, FM

SUBCARRIER/BIT RATE LIMIT - (1) (1)

BIT RATE RANGE b/s 100 100

FORMATS AVAILABLE - NRZ - L NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4415

CCSDS 411 G-3

Page 4.15-6

May 1997



ISRO ISTRAC

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS BANGALORE LUCKNOW
GENERAL

STATION DESIGNATION - Bangalore Lucknow
LOCATION(S) - Bangalore, India Lucknow, India
DIAMETER m 10 (2) 10

RECEIVE

FREQUENCIES MHz 2200 - 2290 2200 - 2290
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 43.5 435
SYS NOISE TEMP @ ZENITH K 250 250
G/T @ 45 deg dB 19.5 19.5
POLARIZATION - RCP and LCP and LIN RCP and LCP and LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.85 0.85
ANTENNA ELLIPTICITY dB 1) (2)

L.O. REF FREQ STAB @ 1 Hr Df/f 2x 1011 2x1011
RCVR AGC DYNAMIC RANGE dB 120 120

RCVR THRESHOLD @ 2 Blo Hz dBm -150in 2 Blo =10 Hz -150in 2 Blo = 10 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 20 20
MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - PM, FM PM, FM
MODULATION FORMAT(S) - NRZ-L,M,S;Bi-f-L,M,S NRZ-L,M,S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 0.1-2 0.1-2
SUBCARRIER FREQ RANGE kHz 1-10000 1-10000
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 20 -2 000 000 20 - 2 000 000
SUBCARRIER/SYM RATE LIMIT - (2) Q)
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type 1) Q)

DATA FORMAT

1)

@)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4416

CCSDS 411 G-3

Page 4.15-7

May 1997



ISRO ISTRAC

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS BANGALORE LUCKNOW

GENERAL

STATION DESIGNATION - Bangalore Lucknow

LOCATION(S) - Bangalore, India Lucknow, India

DIAMETER m 10 (2) 10

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2110 2025 - 2110

RECEIVE FREQUENCIES MHz 2200 - 2290 2200 - 2290

TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER

COHERENT/NON-COHERENT - Either Either

COUNTER RESOLUTION Cycles 0.01 0.01

MAX DOPPLER FREQ SHIFT MHz +0.25 +0.25

DOPPLER BIAS FREQ MHz 50 50

DRIFT Di/f 1x 1011/ day 1x 1011/ day

OUTPUT EQUATION - (Bias Freq t fg) / SR (Bias Freq * fq) / SR(4)

DIRECTION INDICATOR - +Df=-Dr +Df =-Dr
RANGING

COHERENT/NON-COHERENT - Either Either

RANGE CODE WAVEFORM Sin/Sq Sine Sine

EARTH STATION MOD INDEX Rad Pk 0.1-2 0.1-2

RANGE CODE FREQ RATIO - 4:1; 5:1 4:1; 5:1

MAJOR CODE FREQ(S) kHz 500, 100, 20 500, 100, 20

MINOR CODE FREQ(S) kHz 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz) 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz)

MIN RECEIVED CARRIER SNR dB 10 10

MIN REQ CODE PWR/No dB-Hz Major = 27, Minor = 16 Major = 27, Minor = 16

CODE INTEGRATION TIME S 0.125, 0.25, 1 0.125, 0.25, 1

ACQUISITION SEQUENCE - Seq; Major Code First Seq; Major Code First

RANGE DATA UNITS - Nanoseconds Nanoseconds

RANGE QUANTIZATION - 1ns 1ns

ACCURACY (STRONG SIGNAL) m 2@50dB 2 @50dB

MAX UNAMBIGUOUS RANGE km 18 735 18 735

TRANSPONDER BW MHz 1) (1)

4. SR = SAWLE RATE

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4417

CCSDS411G-3

Page 4.15-8

May 1997



ISRO ISTRAC

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS BANGALORE LUCKNOW
GENERAL

STATION DESIGNATION - Bangalore Lucknow

LOCATION(S) - Bangalore, India Lucknow, India

DIAMETER m 10 (2) 10

FREQUENCY STD

STANDARD TYPE Name Quartz Oscillator Quartz Oscillator

STANDARD MFG Name Oscilloquartz 2210 Oscilloquartz 2210

STABILITY AT: Vfﬁli?nnce Drift Vzﬁ%?nnce Drift
1- SECOND Df/f 5x 10-13 (1) 5x 10-13 @
1- HOUR Df/f 1) ) 1) 1)
1 - DAY (24 HOURS) Di/f €)) +2x1011 €)) +2x 1011
1- MONTH Df/f € +1x10° 1) +1x1079

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1) (1) (1)
10 Hz OFFSET dBc/Hz - 138 (1) -138 (1)
100 Hz OFFSET dBc/Hz - 150 (1) -150 (1)
1000 Hz OFFSET dBc/Hz - 150 (1) -150 (1)

REF FREQS AVAILABLE MHz 1,5, 10 1,5,10

MAX STA-TO-STA OFFSET Hz 4x1011 4x1011
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTC uTc

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE IRIG - B IRIG - B
Codes

MAX TIME RESOLUTION s 0.001 0.001

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec 100 100

MAX OFFSET FROM REF p-sec 20 20

MAX OFFSET MEAS ERROR p-sec 10 10

MAX STA-TO-STA OFFSET p-sec +50 +50

TIMING SIGNALS AVAILABLE | pulse/s 0.001, 0.01,0.1,1 0.001, 0.01, 0.1, 1

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3. NOT RECOMVENDED BY CCSDS
6445-4418

CCSDS 411 G-3

Page 4.15-9

May 1997



ISRO ISTRAC

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BANGALORE LUCKNOW
GENERAL
STATION DESIGNATION - Bangalore Lucknow
LOCATION(S) - Bangalore, India Lucknow, India
DIAMETER m 10 (2) 10
GEOGRAPHICAL

LOCATION, COUNTRY/STATE Name India India
LOCATION, CITY Name Bangalore Lucknow
LONGITUDE (site 1/site 2/site 3) |[d, m,s 77, 30, 36 80, 57, 25.2
LATITUDE (site 1/site 2/site 3) d,m,s 13,2,2.4 26, 54, 46.8

MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - + 360 + 360
TRACKING SPEED RANGE deg/s2 9 9
MAX TRACK ACCELERATION deg/s 3 3
TYPE OF POINTING Type Autotrack, Manual, Predict Autotrack, Manual, Predict
POINTING ACCURACY deg 0.1 0.1
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 2 2
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2.025-2.11 2.025-2.11
RECEIVE FREQ BAND(S) GHz 2.2-2.29 22-2.29
ACQ AID FREQ BAND(S) GHz 2.2-2.29 2.2-2.29
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.
4. BASED UPON GECCENTRI C COORDI NATES 5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY
BASED UPON GECDETI C COORDI NATES

3. NOTr RECOMVENDED

BY CCSDS

6445-4419

CCSDS411 G-3

Page 4.15-10

May 1997



ISRO ISTRAC

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS MAURITIUS
GENERAL
STATION DESIGNATION - Mauritius
LOCATION(S) - Bigara, Mauritius
DIAMETER m 10
TRANSMIT
FREQUENCIES MHz 2025 - 2100
FREQUENCY RESOLUTION Hz 100
RF FREQ STABILITY @ 1 Hr Df/f 2x1011
TRANSMIT POWER 1 W 2000
EIRP RANGE 1 dBW 64 -74
TRANSMIT POWER 2 W 2000
EIRP RANGE 2 dBW 64 -74
POLARIZATION - RCP or LCP
ANTENNA GAIN dBi 43
ANTENNA BEAMWIDTH (-3 dB) deg 0.95
ANTENNA ELLIPTICITY dB Q)
RF FREQ SWEEP RANGE kHz +25,+£75,£125,£ 175, + 250
MIN FREQ SWEEP RATE Hz/s 500
MAX FREQ SWEEP RATE kHz/s 100
PROGRAMMED UPLINK FREQ Yes/No Yes
COMMAND
RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.1-2
SUBCARRIER FREQUENCY(S) Hz 3125; 5555 (FSK)2); 70 000 (FM)(2)
SUBCARRIER STEP SIZE Hz Continuous
SUBCARRIER FREQ STABILITY ppm 1000
SUBCARRIER WAVEFORM Sin/Sq Sine
SUBCARRIER MOD TYPE - FSK, FM
SUBCARRIER/BIT RATE LIMIT - Q)
BIT RATE RANGE b/s 100
FORMATS AVAILABLE - NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

NOT RECOMVENDED BY CCSDS

6445-4420

CCSDS411 G-3

Page 4.15-11

May 1997



ISRO ISTRAC

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS MAURITIUS
GENERAL
STATION DESIGNATION - Mauritius
LOCATION(S) - Bigara, Mauritius
DIAMETER m 10
RECEIVE
FREQUENCIES MHz 2200 - 2290
FREQUENCY RESOLUTION Hz 1000
ANTENNA GAIN @ 45 deg dBi 43.5
SYS NOISE TEMP @ ZENITH K 250
GIT @ 45 deg dB 19.5
POLARIZATION - RCP and LCP and LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.85
ANTENNA ELLIPTICITY dB 1)
L.O. REF FREQ STAB @ 1 Hr Df/f 2x105
RCVR AGC DYNAMIC RANGE dB 120
RCVR THRESHOLD @ 2 Blo Hz dBm -150in 2 Blo =10 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt
RCVR PLL ORDER(S) No. 2
ACQ SWEEP RANGE kHz + 150
MIN ACQ SWEEP RATE Hz/s 20
MAX ACQ SWEEP RATE kHz/s 100
ACQ SWEEP STEP SIZE Hz Continuous
PROGRAMMED L.O. Yes/No Yes
TELEMETRY
MODULATION TYPE(S) - PM, FM
MODULATION FORMAT(S) - NRZ-L,M, S;Bi-f -L,M, S
MOD INDEX RANGE Rad Pk 01-2
SUBCARRIER FREQ RANGE kHz 1-10000
SUBCARRIER WAVEFORM Sin/Sq Sine
SYMBOL RATE RANGE sls 20 - 2 000 000
SUBCARRIER/SYM RATE LIMIT - 1)
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type 1)

DATA FORMAT

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

6445-4421

CCSDS 411 G-3

Page 4.15-12

May 1997



ISRO ISTRAC

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS MAURITIUS

GENERAL

STATION DESIGNATION - Mauritius

LOCATION(S) - Bigara, Mauritius

DIAMETER m 10

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2110

RECEIVE FREQUENCIES MHz 2200 - 2290

TURNAROUND FREQ RATIO - 240/ 221
DOPPLER

COHERENT/NON-COHERENT - Either

COUNTER RESOLUTION Cycles 0.01

MAX DOPPLER FREQ SHIFT MHz +0.25

DOPPLER BIAS FREQ MHz 50

DRIFT Di/f 1x10-11/Day

OUTPUT EQUATION - (Bias Freq * fy) / SR()

DIRECTION INDICATOR - + Df =-Dr
RANGING

COHERENT/NON-COHERENT - Either

RANGE CODE WAVEFORM Sin/Sq Sine

EARTH STATION MOD INDEX | Rad Pk 01-2

RANGE CODE FREQ RATIO - 4:1;5:1

MAJOR CODE FREQ(S) kHz 500, 100, 20

MINOR CODE FREQ(S) kHz | 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz)

MIN RECEIVED CARRIER SNR dB 10

MIN REQ CODE PWR/No dB-Hz Major = 27, Minor - 16

CODE INTEGRATION TIME s 0.125,0.25, 1

ACQUISITION SEQUENCE - Seq; Major Code First

RANGE DATA UNITS - Nanoseconds

RANGE QUANTIZATION - 1ns

ACCURACY (STRONG SIGNAL) m 2@ 50dB

MAX UNAMBIGUOUS RANGE km 18 735

TRANSPONDER BW MHz 1)

4. SR = SAWPLE RATE

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

6445-4422

CCSDS 411 G-3

Page 4.15-13

May 1997



FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

ISRO ISTRAC

SUBNETWORK OR STATION
CHARACTERISTICS| UNITS MAURITIUS
GENERAL
STATION DESIGNATION - Mauritius
LOCATION(S) - Bigara, Mautitius
DIAMETER m 10
FREQUENCY STD
STANDARD TYPE Name Quartz Oscillator
STANDARD MFG Name Oscilloquartz 2210
STABILITY AT: vatan Drift vanan Drift
1-SECOND Di/f 5x 10-13 1)
1- HOUR Df/f (1) )
1 - DAY (24 HOURS) Di/f (1) +2x1011
1-MONTH Df/f @) +1x10°
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1)
10 Hz OFFSET dBc/Hz -138 (1)
100 Hz OFFSET dBc/Hz -150 (1)
1000 Hz OFFSET dBc/Hz -150 (1)
REF FREQS AVAILABLE MHz 1,5, 10
MAX STA-TO-STA OFFSET Hz 4x1011
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name GPS
REFERENCE TIME Name uTC
TIME CODE EPOCH Yr 1 January 1958
CCSDS
TIME CODES AVAILABLE IRIG - B
Codes
MAX TIME RESOLUTION s 0.001
TIME TRANSFER METHOD Name GPS
MAX TRANS ERROR REF p-sec 100
MAX OFFSET FROM REF p-sec 20
MAX OFFSET MEAS ERROR p-sec 10
MAX STA-TO-STA OFFSET p-sec + 50
TIMING SIGNALS AVAILABLE | pulse/s 0.001,0.01,0.1,1

4.  MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY

3. NOT RECOMMENDED BY CCSDS

6445-4423

CCSDS411G-3

Page 4.15-14

May 1997



ISRO ISTRAC

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS MAURITIUS
GENERAL
STATION DESIGNATION - Mauritius
LOCATION(S) - Bigara, Mauritius, India
DIAMETER m 10
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Mauritius, India
LOCATION, CITY Name Bigara
LONGITUDE (site 1/site 2/site 3) |[d, m,s 57,31,8.4
LATITUDE (site 1/site 2/site 3) d,m,s -20, 20, 42
MECHANICAL
TYPE OF MOUNT - Az - El
AZIMUTH LIMITATIONS - + 360
TRACKING SPEED RANGE deg/s 9
MAX TRACK ACCELERATION deg/s? 3
TYPE OF POINTING Type Autotrack, Manual, Predict
POINTING ACCURACY deg 0.1
MIN TRANSMIT ELEV ANGLE deg 5
MIN RECEIVE ELEV ANGLE deg 2
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.11
RECEIVE FREQ BAND(S) GHz 22-2.29
ACQ AID FREQ BAND(S) GHz 22-2.29
MISSION CATEGORIES Cat A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.  NOTr RECOMVENDED BY CCSDS

BASED UPON GEODETI C COORDI NATES

6445-4424

CCSDS 411 G-3

Page 4.15-15

May 1997



ISRO ISTRAC

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SHAR SHAR
GENERAL
STATION DESIGNATION - SHAR -1 SHAR - 2
LOCATION(S) - Sriharikota, India Sriharikota, India
DIAMETER m 10 10
TRANSMIT
FREQUENCIES MHz 2025 - 2110 2025 - 2110
FREQUENCY RESOLUTION Hz 100 100
RF FREQ STABILITY @ 1 Hr Df/f 2x1011 2x1011
TRANSMIT POWER 1 w 2000 1000
EIRP RANGE 1 dBW 64 - 74 61-71
TRANSMIT POWER 2 w 1000 None
EIRP RANGE 2 dBwW 61-71 None
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 43 43
ANTENNA BEAMWIDTH (-3 dB) deg 0.95 0.95
ANTENNA ELLIPTICITY dB 1) 1)
RF FREQ SWEEP RANGE kHz +25,+ 75, £ 125, + 175, + 250 + 25,75, + 125, + 175, + 250
MIN FREQ SWEEP RATE Hz/s 500 500
MAX FREQ SWEEP RATE kHz/s 100 100
PROGRAMMED UPLINK FREQ | Yes/No 1) (1)
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.1-2 01-2
SUBCARRIER FREQUENCY(S) Hz 3125, 5555 (FSK); 70 000 (FM) 3125, 5555 (FSK); 70 000 (FM)
SUBCARRIER STEP SIZE Hz Continuous Continuous
SUBCARRIER FREQ STABILITY | ppm 1000 1000
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SUBCARRIER MOD TYPE - FSK, FM FSK, FM
SUBCARRIER/BIT RATE LIMIT - 1) 1)
BIT RATE RANGE b/s 100 100
FORMATS AVAILABLE - NRZ - L NRZ - L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4425

CCSDS411G-3

Page 4.15-16

May 199




ISRO

ISTRAC

SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SHAR SHAR
GENERAL

STATION DESIGNATION - SHAR -1 SHAR - 2
LOCATION(S) - Sriharikota, India Sriharikota, India
DIAMETER m 10 10

RECEIVE

FREQUENCIES MHz 2200 - 2290 2200 - 2290
FREQUENCY RESOLUTION Hz 1000 1000
ANTENNA GAIN @ 45 deg dBi 435 43.5
SYS NOISE TEMP @ ZENITH K 250 250
GI/T @ 45 deg dB 19.5 19.5
POLARIZATION - RCP and LCP RCP and LCP and LIN
ANTENNA BEAMWIDTH (-3 dB) deg 0.85 0.85
ANTENNA ELLIPTICITY dB 1) @)

L.O. REF FREQ STAB @ 1 Hr Df/f 2x107° 2x10°
RCVR AGC DYNAMIC RANGE daB 120 120

RCVR THRESHOLD @ 2 Blo Hz dBm -150in 2 Blo = 10 Hz -150 in 2 Blo = 10 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt
RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz + 150 + 150
MIN ACQ SWEEP RATE Hz/s 20 20
MAX ACQ SWEEP RATE kHz/s 100 100
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - PM, FM PM, FM
MODULATION FORMAT(S) - NRZ-L,M,S;Bi-f-L,M, S NRZ-L,M,S;Bi-f-L,M,S
MOD INDEX RANGE Rad Pk 0.1-2 0.1-2
SUBCARRIER FREQ RANGE kHz 1-10000 1-10000
SUBCARRIER WAVEFORM Sin/Sq Sine Sine
SYMBOL RATE RANGE sls 20 - 2 000 000 20 - 2 000 000
SUBCARRIER/SYM RATE LIMIT - 1) @
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type 1) @)

DATA FORMAT

1)

1)

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4426

CCSDS411G-3

Page 4.15-17

May 1997



ISRO ISTRAC

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SHAR SHAR

GENERAL

STATION DESIGNATION - SHAR - 1 SHAR - 2

LOCATION(S) - Sriharikota, India Sriharikota, India

DIAMETER m 10 10

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2110 2025 - 2110

RECEIVE FREQUENCIES MHz 2200 - 2290 2200 - 2290

TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER

COHERENT/NON-COHERENT - Either Either

COUNTER RESOLUTION Cycles 0.01 0.01

MAX DOPPLER FREQ SHIFT MHz +0.25 +0.25

DOPPLER BIAS FREQ MHz 50 50

DRIFT Df/f 1x1011 1x1011

OUTPUT EQUATION - (Bias Freq * fq) / SR(4) (Bias Freq * fq) / SR(4)

DIRECTION INDICATOR - + Df = -Dr +Df =-Dr
RANGING

COHERENT/NON-COHERENT - Either Either

RANGE CODE WAVEFORM Sin/Sq Sine Sine

EARTH STATION MOD INDEX Rad Pk 0.1-2 01-2

RANGE CODE FREQ RATIO - 4:1; 51 4:1; 51

MAJOR CODE FREQ(S) kHz 500, 100, 20 500, 100, 20

MINOR CODE FREQ(S) kHz 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz) 100, 20, 4, (0.8, 0.16, 0.032, 0.008 on 4 kHz)

MIN RECEIVED CARRIER SNR dB 10 10

MIN REQ CODE PWR/No dB-Hz Major = 27, Minor = 16 Major = 27, Minor = 16

CODE INTEGRATION TIME S 0.125,0.25,1 0.125,0.25,1

ACQUISITION SEQUENCE - Seq; Major Code First Seq; Major Code First

RANGE DATA UNITS - Nanoseconds Nanoseconds

RANGE QUANTIZATION - 1ns 1ns

ACCURACY (STRONG SIGNAL) m 2@50dB 2 @ 50dB

MAX UNAMBIGUOUS RANGE km 18 735 18 735

TRANSPONDER BW MHz Q) (1)

4. SR = SAWPLE RATE

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4427

CCSDS 411 G-3

Page 4.15-18

May 1997




ISRO

ISTRAC

FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS SHAR SHAR
GENERAL

STATION DESIGNATION - SHAR - 1 SHAR - 2

LOCATION(S) - Sriharikota, India Sriharikota, India

DIAMETER m 10 10

FREQUENCY STD

STANDARD TYPE Name Quartz Oscillator Quartz Oscillator

STANDARD MFG Name Oscilloquartz 2210 Oscilloquartz 2210

STABILITY AT: Vfﬁli?nnce Drift V:ﬁ’lilefnnce Drift
1- SECOND Df/f 5x 10°13 1) 5x 10713 Q)
1- HOUR Di/f 1) 1) @) 1)
1- DAY (24 HOURS) Di/f 1) +2x1011 1) +2x1011
1- MONTH D/t (1) +1x109 @) +1x109

REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) 1) @) @)
10 Hz OFFSET dBc/Hz -138 1) -138 (1)
100 Hz OFFSET dBc/Hz -150 1) -150 @)
1000 Hz OFFSET dBc/Hz -150 1) -150 1)

REF FREQS AVAILABLE MHz 1,5,10 1,5,10

MAX STA-TO-STA OFFSET Hz 4x1011 4x1011
TIMING SYSTEM

MASTER REFERENCE AGENCY| Name GPS GPS

REFERENCE TIME Name uTC uTC

TIME CODE EPOCH Yr 1 January 1958 1 January 1958

CCSDS
TIME CODES AVAILABLE IRIG - B IRIG-B
Codes

MAX TIME RESOLUTION S 0.001 0.001

TIME TRANSFER METHOD Name GPS GPS

MAX TRANS ERROR REF p-sec 100 100

MAX OFFSET FROM REF p-sec 20 20

MAX OFFSET MEAS ERROR p-sec 10 10

MAX STA-TO-STA OFFSET p-sec =50 +50

TIMING SIGNALS AVAILABLE pulse/s 0.001, 0.01,0.1,1 0.001,0.01,0.1,12

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3. NOT RECOMVENDED BY CCSDS
6445-4428

CCSDS 411 G-3

Page 4.15-19

May 1997



ISRO ISTRAC

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS SHAR SHAR
GENERAL
STATION DESIGNATION - SHAR -1 SHAR - 2
LOCATION(S) - Sriharikota, India Sriharikota, India
DIAMETER m 10 10
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name India India
LOCATION, CITY Name Sriharikota Sriharikota
LONGITUDE (site 1/site 2/site 3) |d, m, s 80, 11, 45.6 80, 13, 33.6
LATITUDE (site 1/site 2/site 3) dm,s 13, 40, 22.8 13,41, 45.6
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - + 360 + 360
TRACKING SPEED RANGE deg/s 9 9
MAX TRACK ACCELERATION deg/s? 3 3
TYPE OF POINTING Type Autotrack, Manual, Predict Autotrack, Manual, Predict
POINTING ACCURACY deg 0.1 0.1
MIN TRANSMIT ELEV ANGLE deg 5 5
MIN RECEIVE ELEV ANGLE deg 2 2
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2.025-2.11 2.025-2.11
RECEIVE FREQ BAND(S) GHz 2.2-2.29 22-2.29
ACQ AID FREQ BAND(S) GHz 22-2.29 22-2.29
MISSION CATEGORIES Cat A A

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY
BASED UPON GEODETI C COORDI NATES

3.

NOT RECOMVENDED BY CCSDS

6445-4429

CCSDS 411 G-3

Page 4.15-20

May 1997



NASA DEEP SPACE NETWORK
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 9M STATIONS 11M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 17 DSS 23, DSS 33, DSS 53
LOCATION(S) - CA, USA USA, Australia, Spain
DIAMETER m 9 11
TRANSMIT
FREQUENCIES MHz 2025 - 2120 7145 - 7190 15 250 - 15 350
FREQUENCY RESOLUTION Hz 100 0.001 0.001
RF FREQ STABILITY @ 1 Hr Df/f 1x1014 1x1014 1x 1014
TRANSMIT POWER 1 w 200 - 20 K 0.000005 - 5 0.000005 - 0.5
EIRP RANGE 1 dBW 65 - 85 2.2-62.2 9.2-59.2
TRANSMIT POWER 2 w 16 None (1)
EIRP RANGE 2 dBW 49.5 None (1)
POLARIZATION - RCP or LCP RCP or LCP RCP or LCP
ANTENNA GAIN dBi 43 55.2 62.2
ANTENNA BEAMWIDTH (-3 dB) deg 1.1 0.23 0.11
ANTENNA ELLIPTICITY dB 1 (1) (1)
RF FREQ SWEEP RANGE kHz + 15, + 300 + 600 + 1000
MIN FREQ SWEEP RATE Hz/s 1.25 0.01 0.01
MAX FREQ SWEEP RATE kHz/s 800 10 10
PROGRAMMED UPLINK FREQ [ Yes/No No Yes Yes
COMMAND None

RF CARRIER MOD TYPE - PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.3-1.57
SUBCARRIER FREQUENCY(S) Hz 100 - 16 000
SUBCARRIER STEP SIZE Hz 0.1
SUBCARRIER FREQ STABILITY | ppm + 0.1 (1 sec)
SUBCARRIER WAVEFORM Sin/Sq Sine or Square
SUBCARRIER MOD TYPE - PSK, FSK
SUBCARRIER/BIT RATE LIMIT - > = 8; Coherent + 6 deg
BIT RATE RANGE bls 1 - 2000

FORMATS AVAILABLE

NRZ -L;Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4349

CCSDS 411 G-3

Page 4.16-1

May 1997



NASA DEEP SPACE NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS | UNITS 9M STATIONS 11M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 17 DSS 23, DSS 33, DSS 53
LOCATION(S) . USA USA, Australia, Spain
DIAMETER m 9 11
RECEIVE MFR Receiver Scientific Atlanta

FREQUENCIES MHz 2200 - 2300 8020 - 8500 14 000 - 15 350
FREQUENCY RESOLUTION Hz 10 000 0.001 0.001
ANTENNA GAIN @ 45 deg dBi 43.8 57.3 62.5
SYS NOISE TEMP @ ZENITH K 125 158 209
GIT @ 45 deg dB 22.8 35.3 39.3
POLARIZATION - RCP and LCP RCP or LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 1 0.21 0.12
ANTENNA ELLIPTICITY dB 1) (1) (1)

L.O. REF FREQ STAB @ 1 Hr Df/f 3x10°13 +1x1014 +1x1014
RCVR AGC DYNAMIC RANGE dB 120 120 120
RCVR THRESHOLD @ 2 BloHz | dBm -158in 2 Blo = 10 Hz -142.8in2Blo=100Hz | -141.4in 2 Blo = 100 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K 100, 1 K, 10 K 100, 1 K, 10 K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Adapt Adapt
RCVR PLL ORDER(S) No. 2,3 2 2, Costas
ACQ SWEEP RANGE kHz + 15, + 300 + 400 + 800
MIN ACQ SWEEP RATE Hz/s 2.5 (1) (1)
MAX ACQ SWEEP RATE kHz/s 600 (1) 1)
ACQ SWEEP STEP SIZE Hz Continuous 0.01 0.01
PROGRAMMED L.O. Yes/No No Yes Yes

TELEMETRY None Hi Rate VLBI Only
MODULATION TYPE(S) - PCM /PSK/PM; PCM /PM; FM
MODULATION FORMAT(S) - NRZ-L, M, S;Bi-f-L M, S, IRIG
MOD INDEX RANGE Rad Pk| 0.02 - 1.56 (Square): 0.05 - 3 (Sine)
SUBCARRIER FREQ RANGE kHz 10 - 2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square
SYMBOL RATE RANGE sls 4 - 6 600 000(2)
SUBCARRIER/SYM RATE LIMIT - 1.5 - 1000(2)
ARRAYS WITH STATIONS - None
CHANNEL DECODING Type CCSDS R/S, Conv., Concat
Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15)

DATA FORMAT - CCSDS Transfer Frame

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4350

CCSDS 411 G-3

Page 4.16-2

May 1997




NASA DEEP SPACE NETWORK

RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 9M STATION 11M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 17 DSS 23, DSS 33, DSS 53
LOCATION(S) - USA USA, Australia, Spain
DIAMETER m 9 11
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 7145 - 7235 15 250 - 15 350
RECEIVE FREQUENCIES MHz 2200 - 2300 8025 - 8500 14 000 - 15 350
TURNAROUND FREQ RATIO - 240/ 221 - -
DOPPLER
COHERENT/NON-COHERENT - Coherent or Non-Coherent Coherent Coherent
COUNTER RESOLUTION Cycles 0.001 0.001 0.001
MAX DOPPLER FREQ SHIFT MHz +0.23t0-0.23 +0.6t0-0.64 +1to-14
DOPPLER BIAS FREQ MHz 0.24 0 0
DRIFT D/f 4x1011 @ 0.1 sec 5x 10714 5x 1014
OUTPUT EQUATION - Lfo (fpias * fxmit X Turn-Around Ratio - f;,) Q) (@D)]
DIRECTION INDICATOR - +Df = -Dr @) @)
RANGING None
COHERENT/NON-COHERENT - 2 - 3-Way Coherent
RANGE CODE WAVEFORM Sin/Sq Sine
EARTH STATION MOD INDEX Rad Pk| 0.2-15o0n Carrier; 0.3 - 1.2 on 1.7 MHz Subcarrier
RANGE CODE FREQ RATIO - 5:1
MAJOR CODE FREQ(S) kHz 500, 100, 20
MINOR CODE FREQ(S) kHz 100, 20, 4 on Carr or 1.7 MHz Subc;
0.8, 0.16, 0.04, 0.01 on 4 kHz Tone
MIN RECEIVED CARRIER SNR dB 10
MIN REQ CODE PWR/No dB-Hz +12
CODE INTEGRATION TIME S Max of 32 for Major Range Code
ACQUISITION SEQUENCE - Major Code + Sequence Minor Tones
RANGE DATA UNITS - Nanoseconds
RANGE QUANTIZATION - 1ns
ACCURACY (STRONG SIGNAL) m 6 m - 20 kHz Tone; 1.5 m - 100 kHz Tone;

0.6 m - 500 kHz Tone

MAX UNAMBIGUOUS RANGE

km

644 000

TRANSPONDER BW

MHz

>1.6

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOVMVENDED BY CCSDS

6445-4351

CCSDS 411 G-3

Page 4.16-3

May 1997



NASA DEEP SPACE NETWORK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS 9M STATION 11M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 17 DSS 23, DSS 33, DSS 53
LOCATION(S) - USA USA, Australia, Spain
DIAMETER m 9 11
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser Hydrogen Maser
STANDARD MFG Name SAO VLG-11/ VLG-10 SAO VLG-11/ VLG-10
STABILITY AT: De@lilaatri]on Deéllilaatri]on
1- SECOND Di/f 2x 10712 1x1012
1-HOUR Di/f 5x 10-15 1x1014
1 - DAY (24 HOURS) Dilf 1x1014 1x1014
1- MONTH Di/f (1) 1x 10713
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1) (1) (1)
10 Hz OFFSET dBc/Hz -129 (1) -129 -100
100 Hz OFFSET dBc/Hz -141 (1) -139 -113
1000 Hz OFFSET dBc/Hz -141 (1) -139 -113
REF FREQS AVAILABLE MHz 5 5
MAX STA-TO-STA OFFSET Hz Coherent to SPC 10 +3x10713
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name NIST NIST
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS NASA 36-bit Serial, 42-bit BCD ASCII Serial, 42-bit BCD, 36-bit BIN
TIME CODES AVAILABLE
Codes
MAX TIME RESOLUTION s 1x103 1x103
TIME TRANSFER METHOD Name Coherent to SPC 10 GPS Common View
MAX TRANS ERROR REF p-sec +25 +5
MAX OFFSET FROM REF p-sec £5 +20
MAX OFFSET MEAS ERROR p-sec £0.1 +0.1
MAX STA-TO-STA OFFSET p-sec +5 10
TIMING SIGNALS AVAILABLE | pulse/s 1, 10, 100, 1 K, 10 K, 100 K 1,10, 100, 1 K

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS
6445-4352

CCSDS 411 G-3

Page 4.16-4

May 1997




NASA DEEP SPACE NETWORK
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS 9M STATION 11M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 17 DSS 23, DSS 33, DSS 53
LOCATION(S) - USA USA, Australia, Spain
DIAMETER m 9 11
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name California, USA USA, Australia, Spain
LOCATION, CITY Name Goldstone Goldstone, Canberra, Madrid
LONGITUDE (site 1/site 2/site 3) |d, m, s 243, 07, 35 243, 07, 38; 148, 58, 59; 355, 45, 01
LATITUDE (site 1/site 2/site 3) d,m,s 35, 20 32 35, 20, 22; -35, 24, 02; 40, 25, 38
REFERENCE FRAME Name ITRF 93 ITRF 93
EPOCH Date 1993 1993
HEIGHT (site 1/site 2/site 3) m-msl| 938 946, 685, 827
MECHANICAL
TYPE OF MOUNT - X-Y Az - El
AZIMUTH LIMITATIONS - Keyhole N, S Tilt Axis (No Keyhole)
TRACKING SPEED RANGE deg/s 0.002 -3 15 (Az); 5 (El)
MAX TRACK ACCELERATION deg/s2 5 7.5 (Az); 5 (El)
TYPE OF POINTING Type Autotrack, Predicts Autotrack, Predicts
POINTING ACCURACY deg 0.025 (x); 0.015 (y) +0.01
MIN TRANSMIT ELEV ANGLE deg 55
MIN RECEIVE ELEV ANGLE deg Local Horizon 5
SUPPORT

TRANSMIT FREQ BAND(S) GHz 2 (A&B) 7 (A); 15 (A)
RECEIVE FREQ BAND(S) GHz 2 (A&B) 8 (A); 14 - 15 (A)
ACQ AID FREQ BAND(S) GHz 2 (A&B) None
MISSION CATEGORIES Cat A & Limited B(2) A, Space VLBI Only
1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LIM TATIONS APPLY TO THI'S CAPABILITY 3. NOT RECOMVENDED BY CCSDS
4. BASED UPON GECCENTRI C COCRDI NATES 5. BASED UPON GEODETI C COORDI NATES 6454353

CCSDS 411 G-3 Page 4.16-5 May 1997



NASA DEEP SPACE NETWORK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| - 560 SUBNETWORK 34M HSB STATION
GENERAL
STATION DESIGNATION - DSS 16, DSS 46, DSS 66 DSS 27
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 26 34
TRANSMIT
FREQUENCIES MHz 2025 - 2120 2025 - 2120
FREQUENCY RESOLUTION Hz 100 100
RF FREQ STABILITY @ 1 Hr Di/f 1x 1014 2x 10713
TRANSMIT POWER 1 w 16 200 - 20 K 50 - 200
EIRP RANGE 1 dBW 60.5, 73.5-93.5 71-77
TRANSMIT POWER 2 W 200 - 20 K@) None
EIRP RANGE 2 dBW 73.5-935 None
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 51.5 54.9
ANTENNA BEAMWIDTH (-3 dB) deg 0.39 0.39
ANTENNA ELLIPTICITY dB 1+0.4 1+04
RF FREQ SWEEP RANGE kHz + 15 to + 300 + 15 to + 300
MIN FREQ SWEEP RATE Hz/s 1.25 1.25
MAX FREQ SWEEP RATE kHz/s 800 600
PROGRAMMED UPLINK FREQ | Yes/No No No
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.3-1.57 0.3-1.57
SUBCARRIER FREQUENCY(S) Hz 100 - 16 000 100 - 16 000
SUBCARRIER STEP SIZE Hz 0.1 0.1
SUBCARRIER FREQ STABILITY | ppm +0.1 (1 sec) +0.1 (1 sec)
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SUBCARRIER MOD TYPE - PSK, FSK PSK, FSK
SUBCARRIER/BIT RATE LIMIT - > = 8; Coherent + 6 deg > = 8; Coherent + 6 deg
BIT RATE RANGE b/s 1- 2000 1- 2000

FORMATS AVAILABLE

NRZ-L,Bi-f -L

NRZ -L,Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4334

CCSDS 411 G-3

Page 4.16-6

May 1997



NASA DEEP SPACE NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS 26M SUBNETWORK 34M HSB STATION
GENERAL
STATION DESIGNATION - DSS 16, DSS 46, DSS 66 DSS 27
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 26 34
RECEIVE MFR Receiver MFR Receiver
FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 10 000 10 000
ANTENNA GAIN @ 45 deg dBi 52.5 54.9
SYS NOISE TEMP @ ZENITH K 122 103
GIT @ 45 deg dB 316 34.8
POLARIZATION - RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.36 0.36
ANTENNA ELLIPTICITY dB 0.6 0.6
L.O. REF FREQ STAB @ 1 Hr Df/f 2x1013 +2x1013
RCVR AGC DYNAMIC RANGE dB 120 120
RCVR THRESHOLD @ 2 Blo Hz | dBm -158in 2 Blo = 10 Hz -158in 2 Blo = 10 Hz
RCVR LOOP BANDWIDTHS Hz 10, 30, 100, 300, 1 K, 3K 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix
RCVR PLL ORDER(S) No. 2,3 2,3
ACQ SWEEP RANGE kHz + 15, + 300 + 15, + 300
MIN ACQ SWEEP RATE Hz/s 25 25
MAX ACQ SWEEP RATE kHz/s 600 600
ACQ SWEEP STEP SIZE Hz Continuous Continuous
PROGRAMMED L.O. Yes/No No No
TELEMETRY
MODULATION TYPE(S) - PCM / PSK / PM; PCM / PM; FM PCM /PSK / PM; PCM / PM; FM
MODULATION FORMAT(S) - NRZ-L, M, S;Bi-f -L, M, S: IRIG NRZ-L, M, S;Bi-f -L M, S: IRIG
MOD INDEX RANGE Rad Pk| 0.2-1.56 (Square), 0.05 - 3.0 (Sine) 0.2 - 1.56 (Square), 0.05 - 3.0 (Sine)
SUBCARRIER FREQ RANGE kHz 10 - 2000 10 - 2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 8 - 2 200 000(2) 8 - 2200 000(2)
SUBCARRIER/SYM RATE LIMIT - 5-10 0002 5-10 000
ARRAYS WITH STATIONS - None None
CHANNEL DECODING Type CCSDR R/S, Conv., Concat CCSDR R/S, Conv., Concat
Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15) Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15)
DATA FORMAT - CCSDS Transfer Frame CCSDS Transfer Frame

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4335

CCSDS 411 G-3

Page 4.16-7

May 1997




NASA DEEP SPACE NETWORK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| 560 SUBNETWORK 34M HSB STATION
GENERAL
STATION DESIGNATION - DSS 16, DSS 46, DSS 66 DSS 27
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 26 34
FREQUENCIES
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300 2200 - 2300
TURNAROUND FREQ RATIO - 240/ 221 240/ 221
DOPPLER
COHERENT/NON-COHERENT - 1-Way, 2-Way / 3-Way Coherent and Non-Coherent 1-Way, 2-Way / 3-Way Coherent and Non-Coherent
COUNTER RESOLUTION Cycles 0.001 0.001
MAX DOPPLER FREQ SHIFT MHz +0.231t0-0.23 +0.2310-0.23
DOPPLER BIAS FREQ MHz 0.24 0.24
DRIFT DI/f 4x1011 @ 0.1 sec 4x 1011 @ 0.1 sec
OUTPUT EQUATION - % (fhias * fxmit X Turn Around Ratio - fi,) % (fhias * fmit X Turn Around Ratio - )
DIRECTION INDICATOR - + Df = -Dr + Df =-Dr
RANGING Tone Ranging Only Tone Ranging Only
COHERENT/NON-COHERENT - 2 - 3-Way Coherent and Non-Coherent 2 - 3-Way Coherent
RANGE CODE WAVEFORM Sin/Sq Sine (See 34M HEF for Square) Sine (See 34M HEF for Square)
EARTH STATION MOD INDEX Rad Pk | 0.2 - 1.5 on Carrier; 0.3 - 1.2 on 1.7 MHz Subcarrier 0.2 - 1.5 on Carrier
RANGE CODE FREQ RATIO - 5:1 5:1
MAJOR CODE FREQ(S) kHz 500, 100, 20 500, 100, 20
MINOR CODE FREQ(S) kHz 100, 20, 4 on Carrier or 1.7 MHz 100, 20, 4 on Carrier
Subcarrier; 0.8, 0.16, 0.04, 0.01 on 4 kHz Tone 0.8,0.16, 0.04, 0.01 on 4 kHz Tone
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz +12 +12
CODE INTEGRATION TIME s Max. of 32 for Major Range Code Max. of 32 for Major Range Code
ACQUISITION SEQUENCE - Major Code + Sequence Minor Tones Major Code + Sequence Minor Tones
RANGE DATA UNITS - Nanoseconds Nanoseconds
RANGE QUANTIZATION - 1ns 1ns
ACCURACY (STRONG SlGNAL) m 6 m - 20 kHz Tone; 1.5 - 100 kHz Tone; 0.6 - 500 kHz Tone 6 m - 20 kHz Tone; 1.5 - 100 kHz Tone; 0.6 - 500 kHz Tone
MAX UNAMBIGUOUS RANGE km 644 000 644 000
TRANSPONDER BW MHz >1.6 >1.6

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4336

CCSDS 411 G-3

Page 4.16-8

May 1997



NASA DEEP SPACE NETWORK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS 560 SUBNETWORK 34M HSB STATION
GENERAL
STATION DESIGNATION - DSS 16, DSS 46, DSS 66 DSS 27
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 26 34
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser Cesium Beam
STANDARD MFG Name SAO VLG-11/ VLG-10 HP 54061A
STABILITY AT: De@lilaatri]on Dee\/lilaatrilon
1- SECOND Di/f 2x1012 5x 10712
1 - HOUR Di/f 5x 10°15 2x1013
1 - DAY (24 HOURS) Dilf 1x 1014 5 x 10714
1- MONTH Di/f (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1) 1) (1)
10 Hz OFFSET dBc/Hz -129 1) -129 1)
100 Hz OFFSET dBc/Hz -141 (1) -139 (1)
1000 Hz OFFSET dBc/Hz -141 (1) -139 (1)
REF FREQS AVAILABLE MHz 5 5,10
MAX STA-TO-STA OFFSET Hz Coherent to SPC 10, 40, 60 +1x 103
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name NIST NIST
REFERENCE TIME Name uTtc uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS 36-bit NASA Serial, 42-bit BCD ASCII Serial, 42-bit BCD, 36-bit BIN
TIME CODES AVAILABLE
Codes
MAX TIME RESOLUTION s 1x103 1x103
TIME TRANSFER METHOD Name GPS Common View Coherent to SPC 10, 40, 60
MAX TRANS ERROR REF p-sec +25 +05
MAX OFFSET FROM REF p-sec +25 +20
MAX OFFSET MEAS ERROR p-sec +0.1 +0.2
MAX STA-TO-STA OFFSET p-sec +5 +0.1
TIMING SIGNALS AVAILABLE | pulse/s 1, 10, 100, 1K, 10 K, 100 K 1, 10, 100, 1K

1. CAPABILITY OR DATA | S NOT AVAI LABLE

4.  MEASURED BY THE AGENCY

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS
6445-4337

CCSDS411G-3

Page 4.16-9

May 1997




NASA DEEP SPACE NETWORK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITST 560 SUBNETWORK 34M HSB STATION
GENERAL
STATION DESIGNATION - DSS 16, DSS 46, DSS 66 DSS 27
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 26 34
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name USA, Australia, Spain USA
LOCATION, CITY Name Goldstone, Canberra, Madrid Goldstone
LONGITUDE (site 1/site 2/site 3) |d, m,s | 243,07, 35; 148, 58, 59; 355, 44, 55 243,13, 24
LATITUDE (site 1/site 2/site 3) d,m,s 35, 20, 30; -35, 24, 18; 40, 25, 48 35, 14, 18
REFERENCE FRAME Name ITRF 93 ITRF 93
EPOCH Date 1993 1993
HEIGHT (site 1/site 2/site 3) m-msl 945, 678, 855 1053
MECHANICAL
TYPE OF MOUNT - X-Y Az - El
AZIMUTH LIMITATIONS - Keyhole, E, W Keyhole, Zenith
TRACKING SPEED RANGE deg/s 0.002 - 3 0.0001 - 3 (Az); 0.0001 - 2 (El)
MAX TRACK ACCELERATION deg/s? 5 1 (Az); 0.5 (El)
TYPE OF POINTING Type Autotrack, Predicts Predicts
POINTING ACCURACY deg 0.025 (X), 0.015 (Y) 0.008
MIN TRANSMIT ELEV ANGLE deg 55 10
MIN RECEIVE ELEV ANGLE deg Local Horizon 6
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2 (A&B) 2 (A &B)
RECEIVE FREQ BAND(S) GHz 2(A&B) 2(A&B)
ACQ AID FREQ BAND(S) GHz 22-23(A&B),82-85(B) 2.29-2.3(B), 8.2-8.5 (B)?
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA IS NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

BASED UPON GEODETI C COORDI NATES

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4338

CCSDS 411 G-3

Page 4.16-10

May 1997



NASA DEEP SPACE NETWORK

EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS| 540 BWG-1 STATIONS 34M BWG-2 STATION
GENERAL OPERATIONAL 6-95, 4-96, 10-97
STATION DESIGNATION - DSS 24, DSS 34, DSS 54 DSS 25
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 34
TRANSMIT
FREQUENCIES MHz 2025 - 2120 7145 - 7190(4) 7145 - 7190
FREQUENCY RESOLUTION Hz 9.6 x 10° 1.6 x 10° 4x1012
RF FREQ STABILITY @ 1 Hr Df/f 1x 1014 2x1015 2x1015
TRANSMIT POWER 1 w 200 - 20 K 50-4K 50 - 4 K
EIRP RANGE 1 dBW 76.2-98.5 88 - 105 88 - 105
TRANSMIT POWER 2 W None None None
EIRP RANGE 2 dBW None None None
POLARIZATION - RCP or LCP RCP or LCP RCP or LCP
ANTENNA GAIN dBi 56.2 68.1 68.1
ANTENNA BEAMWIDTH (-3 dB) deg 0.26 0.074 0.074
ANTENNA ELLIPTICITY dB 1 1 1
RF FREQ SWEEP RANGE kHz 300 1000 1000
MIN FREQ SWEEP RATE Hz/s 1x10%6 1x10%6 41 x 106
MAX FREQ SWEEP RATE kHz/s +3.1 +12.1 +12.1
PROGRAMMED UPLINK FREQ | Yes/No Yes Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.3-1.57 0.3-1.57
SUBCARRIER FREQUENCY(S) Hz 100 - 16 000 100 - 16 000
SUBCARRIER STEP SIZE Hz 0.1 0.1
SUBCARRIER FREQ STABILITY | ppm +0.1 (1 sec) + 0.1 (sec)
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SUBCARRIER MOD TYPE - PSK, FSK PSK, FSK
SUBCARRIER/BIT RATE LIMIT - > = 8; Coherent + 6 deg > = 8; Coherent + 6 deg
BIT RATE RANGE b/s 1- 2000 1 - 2000

FORMATS AVAILABLE

NRZ-L,Bi-f -L

NRZ -L,Bi-f -L

4. DSS 34 AND DSS 54 ONLY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4339

CCSDS 411 G-3

Page 4.16-11
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NASA DEEP SPACE NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS [UNITS| 340\ BWG-1 STATIONS 34M BWG-2 STATION
GENERAL OPERATIONAL 6-95, 4-96, 10-97 OPERATIONAL 10-96

STATION DESIGNATION - DSS 24, DSS 34, DSS 54 DSS 25
LOCATION(S) - USA, Australia,Spain USA

DIAMETER m 34 34

RECEIVE Block V Receiver Block V Receiver

FREQUENCIES MHz 2200 - 2300 8400 - 8500 8400 - 8500 31800 - 32 300(2)
FREQUENCY RESOLUTION Hz 0.00015 0.00015 0.00015 0.00015
ANTENNA GAIN @ 45 deg dBi 56.7 68.1 68.2 78.6
SYS NOISE TEMP @ ZENITH K 30.2 254 25.2 48.7
G/T @ 45 deg dB 41.7 53.9 54.2 61.7
POLARIZATION - RCP or LCP RCP or LCP RCP and LCP RCP or LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.24 0.063 0.063 0.017
ANTENNA ELLIPTICITY dB 1 0.8 0.8 0.8
L.O. REF FREQ STAB @ 1 Hr Df/f + 0.002 + 0.002 + 0.002 + 0.002
RCVR AGC DYNAMIC RANGE daB 125 125 125 125
RCVR THRESHOLD @ 2 Blo Hz dBm | -164in 2 Blo = 10 Hz -165in 2 Blo =10 Hz -165in2Blo =10 Hz -162in2Blo =10 Hz
RCVR LOOP BANDWIDTHS Hz Continuous (0.1 - 200) Continuous (0.1 - 200)
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix

RCVR PLL ORDER(S) No. 1,2,3 1,2,3
ACQ SWEEP RANGE kHz FFT - Variable, 1 Hz to Full Band FFT - Variable, 1 Hz to Full Band
MIN ACQ SWEEP RATE Hz/s Variable Integration Time Variable Integration Time
MAX ACQ SWEEP RATE kHz/s Variable integration Time Variable integration Time
ACQ SWEEP STEP SIZE Hz FFT (217 Points) FFT (217 Points)
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY

MODULATION TYPE(S) - PCM/PSK/PM; PCM/PM PCM/PSK/PM; PCM/PM
MODULATION FORMAT(S) - NRZ-L, M, S;Bi-f-L,M,S NRZ-L, M, S;Bi-f -L,M, S
MOD INDEX RANGE Rad Pk 0.17 - 1.57 0.17 - 1.57
SUBCARRIER FREQ RANGE kHz 1-2000 1-2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 8 - 2200 000(2) 8 - 2 200 000(2)
SUBCARRIER/SYM RATE LIMIT - >1.50) >1.50)

ARRAYS WITH STATIONS - 34M HEF, 34M STD, 34M BWG, 70M 34M HEF, 34M BWG, 70M
CHANNEL DECODING Type CCSDR R/S, Conv., Concat CCSDR R/S, Conv., Concat

Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15) Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15)

DATA FORMAT - CCSDS Transfer Frame CCSDS Transfer Frame

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4340

CCSDS 411 G-3

Page 4.16-12

May 1997



NASA DEEP SPACE NETWORK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS] 540 BwG-1 STATIONS 34M BWG-2 STATION
GENERAL OPERATIONAL 6-95, 4-96, 10-97 OPERATIONAL 10-96
STATION DESIGNATION - DSS 24, DSS 34, DSS 54 DSS 25
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 34 34
FREQUENCIES DSS 24 DSS 34, DSS 54
TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120, 7145 - 7190 7145 -7190
RECEIVE FREQUENCIES MHz | 2200-2300,8400-8500 | 22002300, 8400 - 8500 8400 - 8500, 31 800 - 32 300(4)
TURNAROUND FREQ RATIO - 200/ 221,880/ 221 B 05, a0 s 880/ 749 (X)
DOPPLER
COHERENT/NON-COHERENT - 1-Way, 2-Way / 3-Way Coherent and Non-Coherent 1-Way, 2-Way / 3-Way Coherent and Non-Coherent
COUNTER RESOLUTION Cycles 210 210
MAX DOPPLER FREQ SHIFT MHz +33 +33
DOPPLER BIAS FREQ MHz +1 +1
DRIFT Df/f <3x10M @ 12 hrs. <3x1014 @ 12 hrs.
OUTPUT EQUATION - (fymit X Tum-Around Ratio - ) + fhiag (fymit X Turn-Around Ratio - ) + fiag
DIRECTION INDICATOR - +Df=+Dr +Df=+Dr
RANGING
COHERENT/NON-COHERENT - 2 - 3-Way Coherent 2 - 3-Way Coherent
RANGE CODE WAVEFORM Sin/Sq Square Square
EARTH STATION MOD INDEX Rad Pk 0.1-1.6 0.1-1.6
RANGE CODE FREQ RATIO - 2:1 2:1
MAJOR CODE FREQ(S) kHz ~1 MHz to 16 kHz in Steps of 2 ~1 MHz to 16 kHz in Steps of 2
MINOR CODE FREQ(S) kHz | f(Major Code) /2 to ~1 Hz in Steps of 2 | f (Major Code) / 2 to ~1 Hz in Steps of 2
16 kHz and Below on Major Code 16 kHz and Below on Major Code
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz -10 -10
CODE INTEGRATION TIME s Depending on Pr/ No & Desired Accuracy Depending on Pr/ No & Desired Accuracy
ACQUISITION SEQUENCE - Sequential; Major Code First Sequential; Major Code First
RANGE DATA UNITS - 1RU ~0.95 ns 1 RU ~0.95 ns
RANGE QUANTIZATION - 1RU 1RU
ACCURACY (STRONG SIGNAL) m 2(S),1(X) 2(S), 1 (X)
MAX UNAMBIGUOUS RANGE km 152 000 152 000
TRANSPONDER BW MHz >33 >3.3

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4.  NOT AVAI LABLE UNTIL 2001

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4342

CCSDS 411 G-3

Page 4.16-13

May 1997



NASA DEEP SPACE NETWORK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS[ 540 BwG-1 STATIONS 34M BWG-2 STATION
GENERAL OPERATIONAL 6-95, 4-96, 10-97 OPERATIONAL 10-96
STATION DESIGNATION - DSS 24, DSS 34, DSS 54 DSS 25
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 34 34
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser Hydrogen Maser
STANDARD MFG Name SAO VLG-11/ VLG-10 SAO VLG-11/VLG-10
STABILITY AT: De'?\/lilaatri]on De@lilgtri]on
1- SECOND Df/f 2x 1013 2x 1013
1 - HOUR Df/f 5x 1015 5x 1015
1 - DAY (24 HOURS) Di/t 1x 1014 1x 1014
1- MONTH Di/f (1) (1)
REF FREQS PHASE NOISE St () 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz (1) (1)
10 Hz OFFSET dBc/Hz -103 -103
100 Hz OFFSET dBc/Hz -115 -115
1000 Hz OFFSET dBc/Hz -115 -115
REF FREQS AVAILABLE MHz 100 100
MAX STA-TO-STA OFFSET Hz Coherent to SPC 10, 40, 60 Coherent to SPC 10
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name NIST NIST
REFERENCE TIME Name uTC uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS| ASCII Serial, 42-bit BCD, 36-bit BIN ASCII Serial, 42-bit BCD, 36-bit BIN
TIME CODES AVAILABLE
Codes
MAX TIME RESOLUTION s 1x103 1x103
TIME TRANSFER METHOD Name Coherent to SPC 10, 40, 60 Coherent to SPC 10
MAX TRANS ERROR REF p-sec +0.02 +0.02
MAX OFFSET FROM REF p-sec £20 +20
MAX OFFSET MEAS ERROR p-sec £0.1 +0.1
MAX STA-TO-STA OFFSET p-sec +0.1 +0.1
TIMING SIGNALS AVAILABLE pulse/s 1,10, 100, 1 K 1,10, 100, 1 K

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMENDED BY CCSDS
6445-4341

CCSDS411G-3

Page 4.16-14
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NASA DEEP SPACE NETWORK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| - 540 BwG-1 STATIONS 34M BWG-2 STATION
GENERAL OPERATIONAL 6-95, 4-96, 10-97 OPERATIONAL 10-96
STATION DESIGNATION - DSS 24, DSS 34, DSS 54 DSS 25
LOCATION(S) - USA, Australia, Spain USA
DIAMETER m 34 34
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name USA, Australia, Spain USA, Australia, Spain
LOCATION, CITY Name Goldstone, Canberra, Madrid Goldstone, Canberra, Madrid
LONGITUDE (site 1/site 2/site 3) |d, m,s | 243,07, 30.7; 148, 58, 55; 355, 44, 50 243, 07, 29
LATITUDE (site 1/site 2/site 3) d, m,s| 35,20, 23.6; -35, 23, 54.5; 40, 25, 27.2 35, 20, 15
REFERENCE FRAME Name ITRF 93 ITRF 93
EPOCH Date 1993 1993
HEIGHT (site 1/site 2/site 3) m-msl 952, 661, 824 961
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - Keyhole Zenith Keyhole Zenith
TRACKING SPEED RANGE deg/s 0.8 0.8
MAX TRACK ACCELERATION deg/s2 0.4 0.4
TYPE OF POINTING Type Conscan, Predicts Conscan, Predicts
POINTING ACCURACY deg 0.006 0.006
MIN TRANSMIT ELEV ANGLE deg 6.5 10
MIN RECEIVE ELEV ANGLE deg 6 6
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2 (A&B) 7 (B)
RECEIVE FREQ BAND(S) GHz 2 (A&B) 2 (A&B); 8 (B); 32 (B)(®)
ACQ AID FREQ BAND(S) GHz ) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY

5. BASED UPON GECDETI C COORDI NATES

3.  NOTI RECOMVENDED BY CCSDS

6. DSS 25 ONLY
6445-4343

CCSDS 411 G-3

Page 4.16-15
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NASA DEEP SPACE NETWORK
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS [UNITS 34MCISo-I;2dS£§E|3\fF?L£\-ggRK 34M BWG-3 STATION
GENERAL OPERATIONAL 10-99
STATION DESIGNATION - DSS 42, 61 DSS 26
LOCATION(S) - Australia, Spain USA
DIAMETER m 34 34
TRANSMIT
FREQUENCIES MHz 2025 - 2120 7145 - 7190
FREQUENCY RESOLUTION Hz 9.6 x 105 4x1012
RF FREQ STABILITY @ 1 Hr Df/f 5x 108 2x1015
TRANSMIT POWER 1 w 200 - 20K 50-4K
EIRP RANGE 1 dBW 78-98 88 -105
TRANSMIT POWER 2 w None None
EIRP RANGE 2 dBW None None
POLARIZATION - RCP or LCP RCP or LCP
ANTENNA GAIN dBi 55.2 68.1
ANTENNA BEAMWIDTH (-3 dB) deg 0.31 0.074
ANTENNA ELLIPTICITY dB 2.2 1
RF FREQ SWEEP RANGE kHz + 4800 1000
MIN FREQ SWEEP RATE Hz/s 1x10%® 41 x 106
MAX FREQ SWEEP RATE kHz/s 9600 £12.1
PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND
RF CARRIER MOD TYPE - PM PM
RF CARRIER MOD INDEX RNG | Rad Pk 0.3-1.57 0.3-1.57
SUBCARRIER FREQUENCY(S) Hz 100 - 16 000 100 - 16 000
SUBCARRIER STEP SIZE Hz 0.1 0.1
SUBCARRIER FREQ STABILITY | ppm +0.1 (1 sec) + 0.1 (sec)
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SUBCARRIER MOD TYPE - PSK, FSK PSK, FSK
SUBCARRIER/BIT RATE LIMIT - > = 8; Coherent + 6 deg > = 8; Coherent + 6 deg
BIT RATE RANGE b/s 1 - 2000 1 - 2000

FORMATS AVAILABLE

NRZ -L;Bi-f -L

NRZ -L,Bi-f -L

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4344

CCSDS 411 G-3

Page 4.16-16
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NASA DEEP SPACE NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |uNITS| 34M STD SUBNETWORK 34M BWG-3 STATION
Closed 4-98, 12-98

GENERAL OPERATIONAL 10-99
STATION DESIGNATION - DSS 42, 61 DSS 26
LOCATION(S) - Australia, Spain USA
DIAMETER m 34 34

RECEIVE Block Ill Receiver Block V Receiver
FREQUENCIES MHz 2200 - 2300 8400 - 8500 8400 - 8500
FREQUENCY RESOLUTION Hz 9.6 9.6 0.00015
ANTENNA GAIN @ 45 deg dBi 56.2 66.2 68.2
SYS NOISE TEMP @ ZENITH K 21.5(4) 1 1100) 25.4 23.5
GIT @ 45 deg dB 42.8(4)) 35.70) 52.2 54.2
POLARIZATION - RCP or LCP RCP or LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.27 0.075 0.063
ANTENNA ELLIPTICITY dB 0.6 0.8 0.8
L.O. REF FREQ STAB @ 1 Hr Df/f +0.002 +0.002 +0.002
RCVR AGC DYNAMIC RANGE dB 125 125 125
RCVR THRESHOLD @ 2 Blo Hz dBm |-161in2Blo=10.8Hz -160in2Blo=10.8 Hz -165in 2 Blo =10 Hz
RCVR LOOP BANDWIDTHS Hz 10.8, 43.2, 45, 136.8, 180, 770 Continuous (0.1 - 200)
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Fix
RCVR PLL ORDER(S) No. 2 1,2,3
ACQ SWEEP RANGE kHz 0.5N or2N (N -1, 2, 3, n) Same FFT - Variable, 1 Hz to Full Band
MIN ACQ SWEEP RATE Hz/s Variable Integration Time Variable Integration Time
MAX ACQ SWEEP RATE kHz/s Variable Integration Time Variable integration Time
ACQ SWEEP STEP SIZE Hz 500 or 2000 FFT (217 Points)
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY
MODULATION TYPE(S) - PCM/PSK/PM; PCM/PM PCM/PSK/PM; PCM/PM
MODULATION FORMAT(S) - NRZ-L,M,S; Bi-f-L,M, S NRZ-L,M,S;Bi-f-L,M, S
MOD INDEX RANGE Rad Pk 02-14 0.17 - 1.57
SUBCARRIER FREQ RANGE kHz 10 - 2000 1-2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 8 - 1 300 000 8 - 2 200 000(2)
SUBCARRIER/SYM RATE LIMIT - 1.5 - 1000(2) >1.5()
ARRAYS WITH STATIONS - 34M HEF, 34M BWG, 70M 34M HEF, 34M BWG, 70M
CHANNEL DECODING Type CCSDS R/S, Conv., Concat CCSDR R/S, Conv., Concat
Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3 - 15) Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15)

DATA FORMAT - CCSDS Transfer Frame CCSDS Transfer Frame

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. VALID FOR FREQUENCY BAND 2270- 2300

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

5. VALID FOR FREQUENCY BAND 2200-2270

NOT RECOMVENDED BY CCSDS

6445-4345

CCSDS 411 G-3

Page 4.16-17
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NASA DEEP SPACE NETWORK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

34M STD SUBNETWORK

CHARACTERISTICS [UNITS Closed 4-08. 1208 34M BWG-3 STATION

GENERAL OPERATIONAL 10-99

STATION DESIGNATION - DSS 42, 61 DSS 26

LOCATION(S) - Australia, Spain USA

DIAMETER m 34 34

FREQUENCIES

TRANSMIT FREQUENCIES MHz 2025 - 2120 2025 - 2120 7145 -7190

RECEIVE FREQUENCIES MHz 2200 - 2300 8400 - 8500 8400 - 8500

TURNAROUND FREQ RATIO - 240/ 221 880 /221 880/ 749
DOPPLER

COHERENT/NON-COHERENT - Coherent or Non-Coherent 1-Way, 2-Way / 3-Way Coherent and Non-Coherent

COUNTER RESOLUTION Cycles 0.00156 2-10

MAX DOPPLER FREQ SHIFT MHz +6 t0-0.5 +33

DOPPLER BIAS FREQ MHz +1 +1

DRIFT Df/f <8x1014 @ 12 Hrs <3x1014 @ 12 hrs.

OUTPUT EQUATION - (fxmit X Turn-Around Ratio - fyc\) + fhias | (fymit X Turn-Around Ratio - f;qy) + fhigs

DIRECTION INDICATOR - +Df =+ Dr +Df=+Dr
RANGING

COHERENT/NON-COHERENT - 2 - 3-Way Coherent 2 - 3-Way Coherent

RANGE CODE WAVEFORM Sin/Sq Square Square

EARTH STATION MOD INDEX Rad Pk 0.1-16 0.1-1.6

RANGE CODE FREQ RATIO - 2:1 2:1

MAJOR CODE FREQ(S) kHz ~1 MHz to 16 kHz in Steps of 2 ~1 MHz to 16 kHz in Steps of 2

MINOR CODE FREQ(S) kHz f (Major Code) / 2 to ~1 Hz in Steps of 2 f (Major Code) / 2 to ~1 Hz in Steps of 2

16 kHz and Below on Major Code 16 kHz and Below on 1 Major Code

MIN RECEIVED CARRIER SNR dB 10 10

MIN REQ CODE PWR/No dB-Hz -15 -15

CODE INTEGRATION TIME S Depending on Pr/ No and Desired Accuracy Depending on Pr/ No and Desired Accuracy

ACQUISITION SEQUENCE - Sequential; Major Code First Sequential; Major Code First

RANGE DATA UNITS - 1RU~0.95ns 1RU~0.95ns

RANGE QUANTIZATION - 1RU 1RU

ACCURACY (STRONG SIGNAL) m 2(8),1(X 2(5),1(X)

MAX UNAMBIGUOUS RANGE km 305 000 305 000

TRANSPONDER BW MHz >3.3 >3.3

1. CAPABILITY OR DATA IS NOT AVAI LABLE

2. SOVE LIM TATIONS APPLY TO THI' S CAPABI LI TY 3.

NOT RECOMMENDED BY CCSDS

6445-4346

CCSDS 411 G-3

Page 4.16-18
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NASA DEEP SPACE NETWORK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

34M STD SUBNETWORK

UNITS
CHARACTERISTICS Closed 4-98. 12-98 34M BWG-3 STATION
GENERAL
STATION DESIGNATION - DSS 42, 61 DSS 26
LOCATION(S) - Australia, Spain USA
DIAMETER m 34 34
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser Hydrogen Maser
STANDARD MFG Name SAO / VLG-10; VLG-11 SAO / VLG-11; VLG-10
STABILITY AT: Deéllila\atri]on Dee\/lilaatrilon
1- SECOND Df/f 1x 1012 1x 1013
1- HOUR Df/f 1x 1014 1x 1015
1 - DAY (24 HOURS) Di/f 1x 1014 1x 1014
1- MONTH Di/f 1x1013 (1)
REF FREQS PHASE NOISE St () 5 MHz 50 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) (1) (1)
10 Hz OFFSET dBc/Hz -126 -106 -103
100 Hz OFFSET dBc/Hz -139 -119 -115
1000 Hz OFFSET dBc/Hz -139 -119 -115
REF FREQS AVAILABLE MHz 5, 50 100
MAX STA-TO-STA OFFSET Hz Coherent to SPC 40, 60 Coherent to SPC 10
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name NIST NIST
REFERENCE TIME Name uTc uTC
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS| ASCII Serial, 42-bit BCD, 36-bit BIN ASCII Serial, 42-bit BCD, 36-bit BIN
TIME CODES AVAILABLE
Codes
MAX TIME RESOLUTION s 1x103 1x 103
TIME TRANSFER METHOD Name Coherent to SPC 40, 60 Coherent to SPC 10
MAX TRANS ERROR REF p-sec £0.02 +0.02
MAX OFFSET FROM REF p-sec 20 + 20
MAX OFFSET MEAS ERROR p-sec +0.1 £0.1
MAX STA-TO-STA OFFSET p-sec £0.1 £0.1
TIMING SIGNALS AVAILABLE pulse/s 1,10, 100, 1 K 1,10, 100, 1 K

4. MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMENDED BY CCSDS
6445-4347

CCSDS 411 G-3

Page 4.16-19
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NASA DEEP SPACE NETWORK

GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION

34M STD SUBNETWORK

UNITS
CHARACTERISTICS Closed 4-98, 12-98 34M BWG-3 STATION
GENERAL OPERATIONAL 10-99
STATION DESIGNATION - DSS 42, 61 DSS 26
LOCATION(S) - Australia, Spain USA
DIAMETER m 34 34
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name Australia, Spain USA, Australia, Spain
LOCATION, CITY Name Canberra, Madrid Goldstone, Canberra, Madrid
LONGITUDE (site 1/site 2/site 3) |d, m, s 148, 58, 52.5; 355, 45, 03.5 243, 07, 37
LATITUDE (site 1/site 2/site 3) d,m,s -35, 24, 02.4; 40, 25, 43.5 35, 20, 08
REFERENCE FRAME Name ITRF 93 ITRF 93
EPOCH Date 1993 1993
HEIGHT (site 1/site 2/site 3) m-msl 675, 841 970
MECHANICAL
TYPE OF MOUNT - Ha-Dec Az - El
AZIMUTH LIMITATIONS - Keyhole S (42), N (61) Keyhole Zenith
TRACKING SPEED RANGE deg/s 0.001 - 0.25 0.8
MAX TRACK ACCELERATION deg/s? 0.25 0.4
TYPE OF POINTING Type Conscan, Predicts Conscan, Predicts
POINTING ACCURACY deg 0.02 0.006
MIN TRANSMIT ELEV ANGLE deg 5 10
MIN RECEIVE ELEV ANGLE deg Local Horizon 6
SUPPORT
TRANSMIT FREQ BAND(S) GHz 2 (A&B) 7 (B)
RECEIVE FREQ BAND(S) GHz 2 (A&B), 8 (A&B) 2 (A&B), 8 (B), 32 (B)®)
ACQ AID FREQ BAND(S) GHz ) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE
4. BASED UPON GECCENTRI C COORDI NATES

2.
5.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

BASED UPON GEODETI C COORDI NATES

3.  NOTI RECOMVENDED BY CCSDS

6445-4348

CCSDS411 G-3

Page 4.16-20

May 1997



NASA DEEP SPACE NETWORK
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS| 54 HEF SUBNETWORK 70M SUBNETWORK

GENERAL

STATION DESIGNATION - DSS 15, DSS 45, DSS 65 DSS 14, DSS 43, DSS 63

LOCATION(S) - USA, Australia, Spain USA, Australia, Spain

DIAMETER m 34 70
TRANSMIT

FREQUENCIES MHz 7145 - 7190 2090 - 2094; 2110 - 2120

FREQUENCY RESOLUTION Hz 4x1012 4x1012

RF FREQ STABILITY @ 1 Hr Df/f 2 x 10715 2x 1015

TRANSMIT POWER 1 W 200 - 20 K 200 - 20 K (2110 - 2120)

EIRP RANGE 1 dBW 90 - 110 85.5 - 105.5

TRANSMIT POWER 2 W None 5 K - 400 K (2090 - 2094(4), 2110 - 2120

EIRP RANGE 2 dBW None 99.5 - 118.5

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 67.1 62.7

ANTENNA BEAMWIDTH (-3 dB) deg 0.074 0.119

ANTENNA ELLIPTICITY dB 1 1

RF FREQ SWEEP RANGE kHz 1000 300

MIN FREQ SWEEP RATE Hz/s 41x 106 41x106

MAX FREQ SWEEP RATE kHz/s +12.1 3.1

PROGRAMMED UPLINK FREQ | Yes/No Yes Yes
COMMAND

RF CARRIER MOD TYPE - PM PM

RF CARRIER MOD INDEX RNG | Rad Pk 0.3-1.57 0.3-1.57

SUBCARRIER FREQUENCY(S) Hz 100 - 16 000 100 - 16 000

SUBCARRIER STEP SIZE Hz 0.1 0.1

SUBCARRIER FREQ STABILITY | ppm +0.1 (1 sec) +0.1 (1 sec)

SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square

SUBCARRIER MOD TYPE - PSK, FSK PSK

SUBCARRIER/BIT RATE LIMIT - > = 8; Coherent + 6 deg > = 8; Coherent + 6 deg

BIT RATE RANGE bl/s 1- 2000 1 - 2000

FORMATS AVAILABLE

NRZ -L,Bi-f -L

NRZ -L,Bi-f -L

4. TRANSM T POAER 5K -

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

150K OVER 2190- 2094 BAND

NOT RECOMVENDED BY CCSDS

6445-4354

CCSDS 411 G-3

Page 4.16-21
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NASA DEEP SPACE NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |NITS| 54\ HEF SUBNETWORK 70M SUBNETWORK
GENERAL

STATION DESIGNATION - DSS 15, DSS 45, DSS 65 DSS 14, DSS 43, DSS 63
LOCATION(S) - USA, Australia, Spain USA, Australia, Spain
DIAMETER m

RECEIVE Block V Receiver Block V Receiver

FREQUENCIES MHz 2200 - 2300 8400 - 8500 2270 - 2300 8400 - 8500
FREQUENCY RESOLUTION Hz 0.00015 0.00015 0.00015 0.00015
ANTENNA GAIN @ 45 deg dBi 56 68.2 63.3 74.1
SYS NOISE TEMP @ ZENITH K 40.6 20.6 15.2(4) 20.6
GI/T @ 45 deg aB 39.9 55.1 51.2 60.7
POLARIZATION - RCP or LCP RCP or LCP RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 0.24 0.063 0.108 0.031
ANTENNA ELLIPTICITY dB 1 0.8 1 0.8
L.O. REF FREQ STAB @ 1 Hr DF/f 2 x 10-15 2 x 1015 2x1015 2x1015
RCVR AGC DYNAMIC RANGE dB 125 125 120 125
RCVR THRESHOLD @ 2 Blo Hz dBm | -162in2Blo=10Hz -165in2Blo =10 Hz -167in2Blo=10Hz | -165in2Blo =10 Hz
RCVR LOOP BANDWIDTHS Hz Continuous (0.1 - 200) Continuous (0.1 - 200)
RCVR LOOP TYPE (ADAPT, FIX) - Fix Fix

RCVR PLL ORDER(S) No. 1,2,3 1,2,3
ACQ SWEEP RANGE kHz FFT - Variable, 1 Hz to Full Band FFT - Variabe, 1 Hz to Full Band
MIN ACQ SWEEP RATE Hz/s No Sweep, Use FFT Variable Integration Time
MAX ACQ SWEEP RATE kHz/s No Sweep, Use FFT Variable Integration Time
ACQ SWEEP STEP SIZE Hz FFT (217 Points) FFT (217 Points)
PROGRAMMED L.O. Yes/No Yes Yes

TELEMETRY
MODULATION TYPE(S) - PCM /PSK/PM; PCM/PM PCM/PSK/PM; PCM/PM
MODULATION FORMAT(S) - NRZ-L, M, S:Bi-f-L,M,S NRZ-L,M, S;Bi-f-L,MS
MOD INDEX RANGE Rad Pk 0.17 - 1.57 0.17-1.57
SUBCARRIER FREQ RANGE kHz 0 - 2000 1-2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 8 - 2 200 000(2) 8 - 2 200 000(2)
SUBCARRIER/SYM RATE LIMIT - >1.50) >1.5()
ARRAYS WITH STATIONS - 34M STD, 34M BWG, 70M 34M STD, 34M HEF, 34M BWG, 70M
CHANNEL DECODING Type CCSDR R/S, Conv., Concat CCSDS R/S, Conv., Concat
Conv (r - 1/2, 1/3, 1/4, 1/6 k = 3-15) Conv (r-1/2,1/3,1/4,1/6 k = 3-15)

DATA FORMAT - CCSDS Transfer Frame CCSDS Transfer Frame

1. CAPABILITY OR DATA | S NOT AVAI LABLE

4. GIS O\LY

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMVENDED BY CCSDS

6445-4355

CCSDS411G-3

Page 4.16-22

May 199



NASA DEEP SPACE NETWORK
RADIO METRIC CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS 34M HEF SUBNETWORK 70M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 15, DSS 45, DSS 65 DSS 14, DSS 43, DSS 63
LOCATION(S) - USA, Australia, Spain USA, Australia, Spain
DIAMETER m 34 70
FREQUENCIES
TRANSMIT FREQUENCIES MHz 7145 - 7190 2090 - 2094, 2110 - 2120
RECEIVE FREQUENCIES MHz 2200 - 2300, 8400 - 8500 2200 - 2300, 8400 - 8500
TURNAROUND FREQ RATIO - 240/749,880/ 749 240/221, 880/ 221
DOPPLER
COHERENT/NON-COHERENT - 1-Way, 2-Way / 3-Way Coherent and Non-Coherent 1-Way, 2-Way / 3-Way Coherent and Non-Coherent
COUNTER RESOLUTION Cycles 2-10 2x1010
MAX DOPPLER FREQ SHIFT MHz + 33 + 33
DOPPLER BIAS FREQ MHz +1 +1
DRIFT Di/f <8x1014 @ 12 hrs. <3x1014 @12 hrs
OUTPUT EQUATION - (frov - fxmit X Turn-Around Ratio) + fjaq (fymit X Turn-Around Ratio - ) + fiag
DIRECTION INDICATOR - +Df =+Dr +Df =+ Dr
RANGING
COHERENT/NON-COHERENT - 2 - 3-Way Coherent 2 - 3-Way Coherent
RANGE CODE WAVEFORM Sin/Sq Square Square
EARTH STATION MOD INDEX Rad Pk 0.1-16 0.1-16
RANGE CODE FREQ RATIO - 2:1 2:1
MAJOR CODE FREQ(S) kHz ~1 MHz to 16 kHz in Steps of 2 ~1 MHz to 16 kHz in Steps of 2
MINOR CODE FREQ(S) kHz f (Major Code) / 2 to - 1 Hz in Steps of 2 f (Major Code) / 2 to ~1 Hz in Steps of 2
16 kHz and Below on Major Code 16 kHz and Below on Major Code
MIN RECEIVED CARRIER SNR dB 10 10
MIN REQ CODE PWR/No dB-Hz -15 -10
CODE INTEGRATION TIME s Depending on Pr/ No and Desired Accuracy | Depending on Pr/ No and Desired Accuracy
ACQUISITION SEQUENCE - Sequential; Major Code First Sequential; Major Code First
RANGE DATA UNITS - 1RU~0.95ns 1RU~0.95ns
RANGE QUANTIZATION - 1RU 1RU
ACCURACY (STRONG SIGNAL) m 2(S),1(X) 2(S).1(X)
MAX UNAMBIGUOUS RANGE km 305 000 305 000
TRANSPONDER BW MHz >3.3 >3.3

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMVENDED BY CCSDS

6445-4356

CCSDS 411 G-3

Page 4.16-23

May 1997



NASA DEEP SPACE NETWORK
FREQUENCY AND TIMING SYSTEM CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS| UNITS| - 340 HEF SUBNETWORK 70M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 15, DSS 45, DSS 65 DSS 14, DSS 43, DSS 63
LOCATION(S) - USA, Australia, Spain USA, Australia, Spain
DIAMETER m 34 70
FREQUENCY STD
STANDARD TYPE Name Hydrogen Maser Hydrogen Maser
STANDARD MFG Name SAO VLG-11/ VLG-10 SAO VLG - 11/ VLG - 10
STABILITY AT: De@lile?tri]on DeQ/Iilaatri‘on
1- SECOND Di/f 2x1013 2x 1013
1- HOUR Di/f 1.5x 1015 1.5x 1015
1 - DAY (24 HOURS) Di/t 4x1015 5x 10715
1- MONTH Di/f (1) (1)
REF FREQS PHASE NOISE S (B 5 MHz 100 MHz 5 MHz 100 MHz
1 Hz OFFSET dBc/Hz 1) 1) 1) 1)
10 Hz OFFSET dBc/Hz (1) -103 (1) -103
100 Hz OFFSET dBc/Hz (1) -115 (1) -115
1000 Hz OFFSET dBc/Hz (1) -115 (1) -115
REF FREQS AVAILABLE MHz 100 100
MAX STA-TO-STA OFFSET Hz Coherent to SPC 10, 40, 60 Coherent to SPC 10, 40, 60
TIMING SYSTEM
MASTER REFERENCE AGENCY| Name NIST NIST
REFERENCE TIME Name uTc uTtc
TIME CODE EPOCH Yr 1 January 1958 1 January 1958
CCSDS| ASCII Serial, 42-bit BCD, 36-bit BIN ASCII Serial, 42-bit BCD, 36-bit BIN
TIME CODES AVAILABLE
Codes
MAX TIME RESOLUTION s 1x1073 1x103
TIME TRANSFER METHOD Name Coherent to SPC 10, 40, 60 Coherent to SPC 10, 40, 60
MAX TRANS ERROR REF p-sec +20 +20
MAX OFFSET FROM REF p-sec +20 +21
MAX OFFSET MEAS ERROR p-sec £0.1 +0.1
MAX STA-TO-STA OFFSET p-sec £0.1 10
TIMING SIGNALS AVAILABLE | pulse/s 1,10, 100, 1K 1,10, 100, 1K

4.  MEASURED BY THE AGENCY

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOME LI M TATI ONS APPLY TO THI S CAPABI LI TY 3.

NOT RECOMMENDED BY CCSDS
6445-4357

CCSDS 411 G-3

Page 4.16-24
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NASA DEEP SPACE NETWORK
GEOGRAPHICAL AND MECHANICAL

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS| - 540 HEF SUBNETWORK 70M SUBNETWORK
GENERAL
STATION DESIGNATION - DSS 15, DSS 45, DSS 65 DSS 14, DSS 43, DSS 63
LOCATION(S) - USA, Australia, Spain USA, Australia, Spain
DIAMETER m 34 70
GEOGRAPHICAL
LOCATION, COUNTRY/STATE Name USA, Australia, Spain USA, Australia, Spain
LOCATION, CITY Name Goldstone, Canberra, Madrid Goldstone, Canberra, Madrid
LONGITUDE (site 1/site 2/site 3) |d, m,s | 243, 06, 46; 148, 58, 40; 355, 44, 55 243, 06, 38; 148, 58, 53; 355, 45, 07
LATITUDE (site 1/site 2/site 3) d,m,s 35, 25, 19; -35, 23, 54; 40, 25, 38 35, 25, 33; -35, 24, 09; 40, 25, 52
REFERENCE FRAME Name ITRF 93 ITRF 93
EPOCH Date 1993 1993
HEIGHT (site 1/site 2/site 3) m-msl| 974, 675, 835 1002, 690, 866
MECHANICAL
TYPE OF MOUNT - Az - El Az - El
AZIMUTH LIMITATIONS - Keyhole Zenith Keyhole, Zenith
TRACKING SPEED RANGE deg/s 0.001-0.4 0.0001 - 0.25
MAX TRACK ACCELERATION deg/82 0.4 0.2
TYPE OF POINTING Type Conscan, Predicts Conscan, Predicts
POINTING ACCURACY deg 0.01 0.005
MIN TRANSMIT ELEV ANGLE deg 10.4, 10.5, 10.3 6 (Low Power); 10.2 (High Power)
MIN RECEIVE ELEV ANGLE deg 6 6
SUPPORT
TRANSMIT FREQ BAND(S) GHz 7 (B) 2 (B)
RECEIVE FREQ BAND(S) GHz 2 (A&B), 8 (B) 2 (A&B), 8 (B)
ACQ AID FREQ BAND(S) GHz @) (1)
MISSION CATEGORIES Cat A&B A&B

1. CAPABILITY OR DATA | S NOT AVAI LABLE 2. SOVE LI M TATIONS APPLY TO THI S CAPABI LI TY 3.  NOTI RECOMVENDED BY CCSDS

4. BASED UPON GECCENTRI C COORDI NATES 5. BASED UPON GECDETI C COORDI NATES 6445-4358

CCSDS 411 G-3 Page 4.16-25 May 1997




NASA / GSFC TRACKING SYSTEM
EARTH-TO-SPACE LINK CHARACTERISTICS

SUBNETWORK OR STATION

CHARACTERISTICS |UNITS BERMUDA MERRITT ISLAND

GENERAL

STATION DESIGNATION - Bermuda (BDA) Merritt Island (MIL)

LOCATION(S) - Bermuda Titusville, FI. USA

DIAMETER m 9(2) 9(2)
TRANSMIT

FREQUENCIES MHz 2025 - 2120 2025 - 2120

FREQUENCY RESOLUTION Hz 100 100

RF FREQ STABILITY @ 1 Hr DF/f 1 PPM +5x1012

TRANSMIT POWER 1 W 10 000 10 000

EIRP RANGE 1 dBW 83 83

TRANSMIT POWER 2 w None 200

EIRP RANGE 2 dBW None 63

POLARIZATION - RCP or LCP RCP or LCP

ANTENNA GAIN dBi 44 44

ANTENNA BEAMWIDTH (-3 dB) deg 1 1

ANTENNA ELLIPTICITY dB (1) (1)

RF FREQ SWEEP RANGE kHz 600 + 300 600

MIN FREQ SWEEP RATE Hz/s 500 500

MAX FREQ SWEEP RATE kHz/s 600 600

PROGRAMMED UPLINK FREQ | Yes/No 1) No
COMMAND

RF CARRIER MOD TYPE - PM PM, FM, PSK

RF CARRIER MOD INDEX RNG | Rad Pk 1-3 1-3(PM), 1 MHz (FM)

SUBCARRIER FREQUENCY(S) Hz 2K, 4K, 8K, 16 K 2K, 4K, 8K, 16 K

SUBCARRIER STEP SIZE Hz 2K, 4K, 8K, 16 K (1)

SUBCARRIER FREQ STABILITY | ppm 2 PPM +5x 1012

SUBCARRIER WAVEFORM Sin/Sq Sine Sine

SUBCARRIER MOD TYPE - PM PM

SUBCARRIER/BIT RATE LIMIT - Subcarrier / 2 (21-7) Subcarrier / 2 (21-7)

BIT RATE RANGE bl/s 125, 250, 500, 1 K, 2 K, 4K, 8 K 8K

FORMATS AVAILABLE

PSK, PSK Summed

PSK, PSK Summed

1. CAPABILITY OR DATA | S NOT AVAI LABLE

2.

SOVE LI M TATI ONS APPLY TO THI' S CAPABI LI TY

3.  NOTr RECOMVENDED BY CCSDS

6445-4170

CCSDS 411 G-3

Page 4.17-1

May 1997



NASA /GSFC TRACKING NETWORK
SPACE-TO-EARTH LINK CHARACTERISTICS

SUBNETWORK OR STATION
CHARACTERISTICS |UNITS BERMUDA MERRITT ISLAND
GENERAL

STATION DESIGNATION - Bermuda (BDA) Merritt Island (MIL)
LOCATION(S) - Bermuda Titusville, Fl. USA
DIAMETER m 9(2) 9 (2)

RECEIVE

FREQUENCIES MHz 2200 - 2300 2200 - 2300
FREQUENCY RESOLUTION Hz 100 10K
ANTENNA GAIn @ 45 deg dBi 44 44

SYS NOISE TEMP @ ZENITH K 100 100
GIT @ 45 deg dB 24 24
POLARIZATION - RCP and LCP RCP and LCP
ANTENNA BEAMWIDTH (-3 dB) deg 1 1
ANTENNA ELLIPTICITY dB (1) 1)

L.O. REF FREQ STAB @ 1 Hr Df/f 1 PPM +5x 1012

RCVR AGC DYNAMIC RANGE daB (D) -25 dBm to Threshold
RCVR THRESHOLD @ 2 Blo Hz dBm -154 in 2 Blo = 30 Hz -160in 2 Blo = 10 Hz
RCVR LOOP BANDWIDTHS Hz 30, 600, 300, 1 K, 3K 10, 30, 100, 300, 1 K, 3K
RCVR LOOP TYPE (ADAPT, FIX) - Adapt Adapt

RCVR PLL ORDER(S) No. 2 2
ACQ SWEEP RANGE kHz 600 £ 300 0.6 - 400

MIN ACQ SWEEP RATE Hz/s 5 15

MAX ACQ SWEEP RATE kHz/s 50 100
ACQ SWEEP STEP SIZE Hz Ramped Analog
PROGRAMMED L.O. Yes/No ) No

TELEMETRY
MODULATION TYPE(S) PCM /PSK/PM, PCM/PSK/FM, PCM/PSK/PM, PCM/PSK/FM,
- PSK /FM, PCM/ FM, PCM / PM, FM / FM, PSK/FM, PCM/FM, PCM / FM, FM / FM
PCM/PPDM/FM/PM, PDM/FM/FM
MODULATION FORMAT(S) NRZ-L,M,S;Bi-f -L,M,S;DBi-f -M,S;] NRZ-L, M, S;Bi-f-L,M,S;DBi-f-M,S;
- DM -M, DM - S, RZ DM-M,DM-S, RZ

MOD INDEX RANGE Rad Pk 3 )
SUBCARRIER FREQ RANGE kHz 1-2000 1-2000
SUBCARRIER WAVEFORM Sin/Sq Sine or Square Sine or Square
SYMBOL RATE RANGE sls 0 - 2000 0 - 2000
SUBCARRIER/SYM RATE LIMIT - Q) Subcarrier / BW < 1000
ARRAYS WITH STATIONS - (1) 1)
CHANNEL DECODING Type 1) 1)
DATA FORMAT - 1) Q)

1. CAPABILITY OR DATA |'S NOT AVAI LABLE 2. SOME LIM TATI